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^ Hdinyl, optionally substituted 3-thiazolidinyl, optionally substituted l-oxo-3-thiozolidinyl, etc.; B represents a group represented by 
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(57) mufi: 

-«5C ( I ) : 
A-B-D 

Afcfcgj&g L < l&mWi<D 1 - trn U v-;uS s ftft$L < 3 
Btta)- (C(R 1 )(R 2 )) k CO- ktt 1 fr& 6<DttftS*U R'&tf 

Dfct, -U-V[i&4\ Uttfi8^t<«±*fiift©^5s;>s;>f;pa6»««U v 
li-E-R 7 (5$4»> EfcUMS£, -CO-, -C ( = 0) X(i-S0 2 -£ 
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m m m 

dpp-iv^s k- i (GiF-i)<D^mmtizm^-Tmmt lxw 

btix^Zo glp-1 mmfr^oj >z u >©SKm^^^-^msweo{3« 
-rs £ iifr^ dpp-iv pi^i 2Mra{3^-r^^ji:^ t) ? § £ t^jaftsn 

§o &ifR [r^7^>n-^7 (Diabetologia) s 42 # s 1324-1331 K (1999 30 s 
^T^-t^-X (Diabetes) , 47^ 1663-1670 M (1998 30 N MyJiaBt 
WBf^ 19616486 StFSITOIf 97/40832 (W097/40832) ^] t&^T> DPP-IV PI 

DPP-IV fct, AF^©£»±#t>l^£3I#±k: &^TSg&t£fJ£W-r£ £ fc# 

fcl&flT^S [WTO (a) ~ (f ) mi o 
(a) ^L»^t:*5V^T DPP-IV «4-r§c:i;»^tlTV^?)o 
. DPP-IV (DfGMl&s v>f hS?x>XtttftJS«!l»[fi:«kt)x THMJBTfflMlPt-* [X#> 

^^-tr^> • • 4 A/P^-(Scand. J. Immunol. K 33 & 737 

M (199150] o DPP-IV mmMRV DPP-IV fc^f Stftfrtts T-f h^x 

THHIIli&©g^&»ftU« [;V*oy*^ • >r^X h U - • *y^— fe 

-f7-(Biol. Chem. Hoppe-Seylerk 305 H (1991 30 M*©*©^] • 

-f h * w xdm&s i l - 2 ^«im&t>*B -»^;wi-*s&©f & T — U 

7 > >-i;^-±;V-d-^"f A^ns;-(Scand. J. Immunol. K 29#s 127M (1989 
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j 3.yt/—% - 3r7 -*r * 4 v K -^H V <Jft(Proc. Natl. 

Acad. Sci. USAK 88^ 1556 M (1991^)] I2«8©tf d7d U >(boroproline)^ 
^#T-&<5 DPP-IV Pi^&Jfct ^ $zfe^bmfc>t>?, -?$Z(D CD4 + 

M^'J V/liillSVI L- 2H4^fill!bs ^tZlz&^Z in vivo T 1 

ij • T> H • x^^^.'J^>^;V • n^— (Clin. Exp. Immunol. ) s 89 
£ N 192 M (1992 30] o 

(b) hiv «t^^Ts dpp-iv izM-r^mmmy.itmmt, ^^^omm^ 

Immunol. K 149^, 3073 Jt (1992 30] M HIV-l Tat * >;**Jtfck DPP-IV 
^n^h [^t-t;V-^-fA^D^-(J. Immunol.), 150 ^ 2544 M (1993 

30] M^tl^o 

(c) mn&® dpp-iv # s wifeim^y h©?L^tui:8i^wtMr§^*^. 
-efe^ct^^nw-s [^-^•^•-tz;^--^;*-^;* h u— (J. 

Cell. Biol.X 121^ 1423 M (1993 30] 0 

(d) ^TkJp© dpp-iv cd^Ws m>&mffi } )^?(Mmv®^mmm<D 

7* S>*D$>-(J. Cell.' Physiol. K 151 378 Jt (1992 30] 0 

(e) ^ DPP-IV ?Sffi#s &&(Dm&MU*®m%RXfm±mprostaXosome)(Dm 

ij - • ^ ^ h y - • t> K • 7 U • >W ^ ^ X h >j -(Eur. J. Clin. 

Chem. Clin. Biochem.k 30^ 333 H (1992 30] c 

( f ) DPP-IV (i N 7-MM<D$mi:mm<D77 A»r7^ i—M (ADA) § £ 
tttTjiZ-ftX^Z DtM^* (Science k 261^ 466K (1993 30] 0 ADA ^£& s 
b rfc&l^T&Jtjfeit -a 'Si & ^ ^ ^ (severe combined immunodeficiency 
disease)(SCID)®JI@^&3o 
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iMo^MsPhs dpp-iv mmu, 2mmmm^m^ ah© dpp-iv vm^t* 

%ttz#ammM;m*-&s fc&mm, zmmim, tattwttu (ra) © 
#fc&*&SB&j&firc©iM h*>r >$m«m (b) -r-mm^o hiv ©«: 
A^±s^*^tits-5 < aids m%&#Lm^±mmm) ©?K«^tffl^i 

3Un ( c ) <E^B&±n ^^?L^t>*iiA2:fli®3«©W^<Dfe^^K±1-?)^©^ ( d ) 
jfcl&fls 09*.ttf»k «¥S»^*«ls (e) ^©Iff^M^tW^^^J^J: 

Lx^m-c&z>}i%7Lt>nz>i msfcs 10-182613 -en^n^ dpp-iv pi 

DPP-IV |B«WfcUTtts SMtttffF 95/34538 (W095/34538) , Bfttttt 98/19998 
(W098/19998) s SKHSif 00/34241 (W000/34241) „ #B4#flF 6011155. KBfflft 
6124305 S«@^fF 5462928 fcN-WfcKn U S> >S§?£tt#N ^S^ffF 6107317 
JfrV^mm* 6110949 fcN-ggl^7\/--;i/i§###s Bfttttf 95/15309 

- (wo95/i5309) izmmmib&Ws mrnmrn 99/67279 (W099/67279) . mm&itf 

99/61431 (W099/61431) N SPU'WF 99/67278 (W099/67278) STJ^Bfttf 6090786 
C7^8i« 3-n y ;i#fF 1050540 RXftmftfff 5543396 

^ © pi^ 

#sp£®m&s dpp-iv ©EWffi****a^&fc£***t#« 

^^©WW/Xtt^feSV>i±^©flbDPP-IV^H#'r5m^©^K:Wffi^ 
■ *^B^# & &±IB©ilM£8?&-r^ < ®,Mm$i*ft o TfB©-j«5t ( I ) 

#$8UJ§fcmT© (I) ~ (XXV) fcH-TSo 



3 
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(I) -«£ (I) : • 
A-B-D 

Attg&jgb < fct^gft© 1 - t'D U g&g b < tt^gft© 

U *; -;i/«s S3&§ b < fci#fi&© 1 V - 3 -=5-7V U y~;bS N gm^ b 

< mmm® i, i - v - 3 - y u ^-;i/Ss g&& b < &#g&© 3 

-tf-^W U $>-;i/3k b < »g&© 2 , 5 - V t h* n - 1 - £ n U 

g&g b < «:#g&© i-^d'j g&g b < tt^ggi© u y *s mm 
m b < «#ggi© i - w > k >; -;i/«s g&^ b < mmm® 1 - >r > h u 
gj&g.b < &#gm© i-^nFn^>F'j gi&g b < bm&<d i - 
rh7tFD*/ij x&gjfeg b < tt^ggio i-r*th*D^'j 

B(i 

a) - (C(R 1 )(R 2 )) k C0- (5^ kttl*&6©«»**U R^tfR'fcfc* 

*s gm^b<(i^gm©^ d r>'^ g^b<«^gm©ug^^^;i/^ 
g^b<»gm©jii^m^Sx gm^b<(±#am©7';v>r-;i/as mm 

m b < t±#g&©7;i/*-;i/2k' ggi^ b < tt*gjft©7" U -;i/£s g&g b < tt 
#g$l©:F^;i/*;i/Xs tigb<li#Ii©^r0 7 »J-;i/3k Xttg&=gb< 
tt*«lW)^f07U -JlT)]/*)VMzmti\ &%^tm t|R*iR? fclt^bft 

jg^fc^^^ b fc 2 o©R 1 #&|» D ft 2 o©^M^ t & o t g& 

* b < &&wm(DMm£,7)wi& mtmmm u < »#g»©i!sai**«afc* 

b) -CO (C(R 3 )(R 4 )) m - (sS^s R 3 S^R 4 (is H-Xttgfc^Ts *M 
*itWaR 1 2W t R*i:B«'T!»t)s mfcfc 1 aft* 6 6 tr^ftS^ 

c) - (C(R 5 )(R 6 )) n - (Sjifs R 5 Rt>'R 6 (is l^-X&MfcoTs ^ti^tilu 
IBR^VR'tlsI^T-feOs n!4 2ipf)7©eft%^-r) 
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d) -CO- Xtt 

e) -S0 2 -^iU 
Dtt 

-U-V [5£tk Uiigif b < ii«© t^^^v^'f x&^f^ 
^>SM;i/S£3lU V&-E-R 7 (^*s EfcMMS^x -CO-, -C ( = 0) 

V&g b < mwm b < li^fi©7;^-^ ff&g 

b < mmwkor u mmm b < ttiti©77 wwm b < 

_ W A_ X A_yA_ Z A 

1) W A S7JY A (is H-XttSftots »«JR?s SOtJTFs -SO- -S0 2 
X&-N (R 8A ) - (5*4»x R 8A {ilulBR 7 tm&-e$>%) X A J±g& 

e b < ii^am©^^^;i/^r >Ss mmm b < »^HA<z>m^KX%£» & 
XMmtti'om^it&s g^b<ii#am©^ui/>^ g^b<»a^ 
o77Mi/>Ss tMb<ii#ii©^rP7'j am^b<»a^ 

0ArP7'J-;i/7;^U>a> Xtt- (C(R 9 )(R 10 )) q -[S^ qlil^ 
6©«ft**U R 9 &tfR 10 fc i-Xlii&^Tx 2K*S^ Si&gb<&#§ 
m©T;i/dr;i/Ss tt&& b < {i^gm©^^^*;^ glfeg b < tt^g&o 

*-)v& mm b < mm&vr y g&g b < {i^ll©77;v^;i/^ 

g&g b < wsm©^ p7>j mwm b < &#g&©^ p7>j 

;i/^;v*s Xttlsl bJ^iiiJI^tfeirbfcR 9 ^R 10 t&m&Mm^t-mktt-oxU 

m\s<mm&<omm^7)\,*)\,&*m- (fc«u - (c(r 9 )(r 10 )) 

&^&X A #W A 3mY A #m---N (R 8A ) -©fr^CD-N (R 8A ) 
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V (X A #W A XttY A #gH— N (R 8A ) -©it^©-N (R 8A ) 

sm^ b < kd u y > ;v*Mggm t < &#g&© u ^ 

2) W A »*Y A fct> i-XttSftot^ K*1B^ -SO-, -S0 2 

(R 8B ) - R 8B {ilufBR 7 ^(5ia^t-) 4*U X A &- (C 

H 2 ) r - rl* 1*6 6 Z A i^ gj&gL<fci:#Sgl 

omssr b^^ b < ttM&oiftisJ^afc gi&g b < mm& 

;b=¥;i/Ss W&%ls<&4mm<D^TT27V-)VT)]s*))/^. -S0 2 -N (R IS .) 
(R 16 ) [5S*K R 15 i5<i:t;R 16 TO-X{iS^oTs zkJ&JIB^ g&^b<» 
ii®7;i/« g&^b < &WWWk<D7 U -;v*s sm© b < li*«fe®77 
gf&g b < y^gt&cD^ir d r y xttgt&g b < 

g&£ ftfc t: u y xttWSMS b < mmmoaxTom : F'J7Md^ ^ 

7 x^;i^ p< # >7,;b* -117 x-;i/ft N — bD7 x ^77 7 i^jl/S^ 

t:y^s?-;i/^ h'J7y-;i/is ?y 
ko y <f s *V U b*^ y y ;us> hVr s J u ? h 9 y y 
;uSs **WJ;i/£n ?-7Vy;i>ak -fvw 4 ;^ -fvf7 , ;>j;i/S, 

^■r^T'i/u;^ xttit^^n:py-;i>**$-rfl\ 

X&G A -R 17 (5£4\ G A &, -CO-s -C ( = 0) Xtt-S0 2 -£& 
U R 17 {il&fBR 7 i:^*T-$.§r (fiU W A «I?§iti 

^tii Z A ^>ry gz-wmtitz t: y Mt^otliJ: < N B #- c 0 - * fett 
- C H 2 C 0 -Ziktm&Mt Z A (i- h 08X1^^77 mx-WWkZtitz ML U 
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(II) D#-W A -X A -Y A -Z A T-fc3$l (I) EfcE«©fc£*Xttl61!3*« 

(III) B#-CO (C(R 3 )(R 4 )) m - (5*(K R\ R^Vmti^aveftlF 
BiiHII-C**) ^&3i£ (I) ^XfctJg (II) «©^ftfrfclB«0tfs£*X 

( i v ) a #gt&g l < &#g&© i - 1* p u y-ft^ xfcmtfcg b < «g& 

® 3 -f-Tvnjy u • 

B#-CO (C(R 3 )(R 4 )) m - (5£fk R 3 x R 4 Wm(i^ti^niofBJ:|5l«T- 

&&) ^l^b-v 

D#-W c -X C -Y C -Z c {sSKk W C &£>*Y C (i-N (R 8C ) - R 8C fct 

^i»©7 »; >Ss s&g b < ragm©^^*- wm% l < &&w& 

®^fD?'ji/>s, tig t < a^SJlc^T d 7 >; i/ >Ss xtt- 

(C(R 9 )(R 10 )) q -ta*N qttl^5>6©lE»ft«U R 9 St>*R 10 i±, B-X 
tt^&^Tx g$gb<»g*&©T;i^;i/^ b < tt^ggl© 

7)v>r -;v»s gm^ b < tt§i|s«ft©7;i/*-;i/«s . ii&g b < mmWk®T u - 

^ wmm b < tt*g»©77;i/*;va£s g&£ b < izwmm®^ nru 

^ gm^b<»gm©^DTU-;i/r;i/^;^ xrecj^M^t^b 

ft r 9 1 r 1 0 1 tf&umm^ t-mzr^x wwm b < mmWk(Dmn&T)\s*)i 

m*m.t (&£U - (C(R 9 )(R 10 )) ^^^^WISRW^t 
(R 8C ) -©M-^©-N (R 8C ) -t-iC^ots b DU 

v y vum, mt&% b < mm®® ^ u ^ > xsmfeg b < fct^g . 

&©*«^uy>2M;vS*£fcU z c fctHuf3Vi:Plil"e&£} &m>"f & (I 
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(V) A#gg^b<&#§8i©i-t:-ny^-;i^ Xfctetfcg b < tt#a&© 

3 —^T s ) 'J i?-;i/g£^t> Us 

B#-C0 (C(R 3 )(R 4 )) m - (5£pK R\ R 4 S^m(i^ti^tiBufBi:(5l«T' 
&&) £i&bs 

D#-W D -X D -Y D -Z D {^s X D &- (CH 2 ) r - (^*s r(il#f,60 
Wk&m.t) ft*bU W'MY D li-N (R 8D ) - (:£#> R 8D (ifyfBR 7 £:li=0 

**^-r) u z " (is at&g b < mmWkommftTii*)^ - a&g v<i± 
ftwm<DmztatoMvm> asset < tt***©^;^-;^ at&et < &#g 
&®t)\/*=-))/&s wwm\s < mmmoT^ji^jm, a$&e t < »^wft©^ 

fn7'J-^7^« -S0 2 -N (R 1 5 ) (R 16 ) [i£<K R 15 £J;^R 16 

AfP7'j — XfcfcgJ&g t < &#a$&©^ D7'J -)\/T))/*)i'A*mf fl\ 
^§^^R 15 *J;t>*R 16 «^-rs^M^^-i^(c^oTa^b<^sm 

tvvv-ju&s ^tr^yy^ak t^9$>=;wSs ^i^yy 

g N fm^^i^&i^s) s^f] ^g^tLfet*y^«s xttatfc 

^t <fci#g$©t(T©S : h'J7;i/*D^f;i/7i-;Ht, ^ # 
irjH, - hP7x-;i/^ N '»/77 7i=;i/& ^-7^;u^s t:^^-;^ tr 
y^-;i/^s hyr^-;^ 7'J/H, EnU;i* <f s^vy 

t5V y ;i/Ss h z v* y ^ h ^ v* y # *V v* y r y 
y;i/^ 'fy**t*; i ;;i^t -ivrrW)^ -x^wtW)^ ^t^t* 
^y;va, xtttt^^nry-;!/***-**** xj±g a -r 17 (5*+> g a & s 

-CO-s -C ( = 0) 0-s X&-S0 2 -£Stbs R 17 (±mil3R 7 i:l5l»f$)?))} 

(vi) z c ^fefiz D ^t^b<(^g^©^nTy-;i'*-e$>§m (iv) 
(v) mtffim(Dfa^x&mm¥m£ff?&tfti&*<D&o 



8 



WO 02/051836 



• 

PCT/JPOl/11578 



(vi i) ^vTV-ji&ftemv^uyo-frM, mtimo^yvymt 
tt^bfci o*<Dm&^vrv-)wz$>zm (vi) m£mM<Dit&8oz.&m 

(vi ii) ggi^n7 , y-;i/g©gifeg#$/7Vg N ^p^>JI^ T;i/^dr 

J/£ N ArD7'J-MXtt-S0 2 -R 18 (ss*> R 18 »T;b^;i/S ; hU7;i/ 

>>J— ; T^ft*))/^ ; ^rD7'J-M ; '\rP7'J-;i/7Jl/^H ; 7;]/ 
=^>S ; BBiSTVl/a**'* ; O-JHSiSSLjft^glfet fn^>;bg ; 7;Hr- 
;i/^-^r^ ; T M**/^ ; 7" U^/M^S/it ; 77j^^t4^>I ; ^t- 

n 7 U ; at o 7 'J -;i/7;V3^M ; 7 ; 7;^;v7 ^ S ; 

7M"jl/7US; 7M-;V7^;S; 7'J-;i/7US; 77J1/^7U 
ft; ATn7'J^7^SXtt^r 07 iJ-^7;Wl/7^SSit) T*&£ 

i(vi) isx&ig (vii) ^{ciBifetD^tix^ma^^t^^tv^^o^o 

(IX) -W A -X A -Y A -s -W c -X c -Y c -X(i-W D -X l) -Y D -^2{icD 
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( I X) SfciBtt^-^XttlllS^Wfcl^^nS^oaio 

(XI) 2 b 6fl©«ISbfcft*JR^±tlWtt*Ji^©— 3 t^-D b <fc fcfco 

tm^7m;hw Lti ^^ (ix) ^mmoih&mxmm^m&m 
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(XIII) X A #W A X&Y A #^I1— N (R 8A ) -(Dfrfi<D-N (R 8A ) ~t~ 
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(XVI II) 2M«m^WBi1-§^^©^KW/X^^{3fflV^fe«)0 
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(xxi) ^ (i) m~m (xiv) JI0v^•rtl^t:IBfl©<b^rtIX«s^t 
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h- -;W £tf 7" 'J * V X h P 7" U * V? X P i/ 9 U * y X -f U X Gl-26257(k 
^f^'J^VX JTT-501, NN-2344, L895645, YM-44(k R-119702^ AJ9677, U;^ 
rj - h\ -f=T^\)- h\ KAD1229s AR-H039242 S GW-409544 KRP297 S AC2993, T-1095. 
Exendin-4. LY307161, NN2211. LY315902 l-affl©iS^M 

(xxv) ?&*fca^»ftS0^ (i) (xiv) 8£iBtt$n$ft£to& 
t h *s»#r a i t c j; a 2 miis^x $/ > f p - a x, *is?#£#^v 

(AIDS)> ftfttpffi* Sl^f ?.II^5»»So 

&®$nzz<DM<Dmm; 2Mmmm<D : ?ffiRw/x.&%mfi&T*%>vx, ±ia© 

BffLSS&«it:fi!#"rsxS^tf^tStff|«$tiSo 

fck T)v*)imtLXtes x^;i/S> 7-pt^;vS> ^vrpe 

;i/^s -iVf^fr^L sec-^^Ss tert-7>;i^ ^>^;^ -Y 

v^>^;i/S> -N^rS/;i/^ ;T7^;i/S, 
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l/tuy^fr&s i>^D^>^;i/S s i/fu^i/fr^ i/^n^y^-ji^ 

tr>>^n[3. 3. tr>>^p[3. 1. ll^r^s, tr 

is?u[2. 1. "u^^^i^fi^eD^si^oas^fcrfetLSo flKR^T^^*tt 

h^7^-;i/«(it;^7i?-^Sli7;v *;vS#T- g$l£ ftt v ^ x 4> «fc v > ) N 
^ u =.)V& U -;i/Ss 3 - tf p »J rh7t Hodry U;i^ 

^Ttttt*jR2-l 2©7;^-;vM^to mfcJU tr-;i/S> 1- 

^ s ^^-;i/ft s ^>^n;i/S s ^s^s/-;^ ^r^-;^ 7 Kt= 

r u LTfc^ i^ttr u -;i/Sx^7 u -;v«©^ Tti-e % £ < , 
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7xr;n, ±7?;m, Tyhviim, vu-frg&ifim-fbti&o rv-im 

£fc£s ^&^p^y-;i^LT&by b«M^-;i/«, b^^;i/ 

*v u b ^ y h u 7 s J y =r v ? v* »; 3- y y j\>£k 

btii^;'J^ -fv^y;;v* N ^^V'j-;i/»s 7^7y^ 
y ^- 7 ^ y ^ -;i/£v > > 7 u b y h* b us *j b y * h* 
t* y ^ i/-;^ s ^ y k b ^ b y H b y b ^ ^ 7 b y * >^ 

ylwvj by ^±;i/2S> ^7^yt7^-;i/S, b5^ybyy^y 
t 'j^ytu^-ji/Ss ^>^7y;i/Ss ^>h*y;p 

^ -f>^v*y;i/*s ^>y^*vy;i^ ^>^hU7^;u;i/i, ^w** 
^>v^Wy;u^ 7y^;i/^ ^^by^;i/SW^e>ti 
-So ^pry-;i/r^^SJ:UT{is ±SBT;i/^;i/SSt>*±IB©^7 i D7 , y- 

pry lt *y y v * y y u 
7^7^^;uSs ^r7WJ-;vSs ^-7^y^-;^ ^>7'J-;^ byn 
t y* b y ^ k b y ^ b y h* b5 b y h* b y 
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W7U -f > K u ;i/*n -Y > *V u ;i/2Ss ^ > v* -f ^ #V y ;v*s ^ > y h 

y-r^afiiffl^scfc^^ «fcD^Wfct±N ;h:7*u>$M;i/ 

r^u* i/ >atk LtfcJu ±13© t u -;i/S&*lj£-r s 7* y -;HSh±f3©:7;i/ 
* £>$ij$£ ti & T^^i/mfcr y — & & s r v i/ >S£ffl v> £ n 

ArP7'JI/ >S LT fis ±13©^ D7'J -;i/»£$§$;-f 5^rD7'J 

■>$M;vak K'Myw^is t:^^>^-f;v^ £y^>s^;i/^ h<; 

psommftm-fbh, ^rD7iJ-;v7;^u>Sfcltfc ±B©'^n7y 
WP7U J: ±13© 7)V*)\s& tizr»*ft 
o 7" y — * & * s ^r- d r y y )m £ ffl v ^ £ t #t- S s 0H x. « N 
a, a 5 -;^^>2M^gi#^l:f£*L£o tf U K tf U ^ y -;]/J£ s ey 

^ k f y * ^-;i/*s h y u ^ y ;i*aik y 
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tvtWji&, ^>^^x^;i/Ss ^>^7U;i/^ 5. ^ 

> v* h y r y y ;uak t* u k k 5 y e y k t: y *rs> k =? t? j e y 

&' Kgi7 , ;i/*-;i/ak gft:py-;vak ti77;^;i/i, «ft^rP7U-;i/ 

y jjVsm wm i — f > h* u g& i -w > h* y am i 

yn^afc Il7;v^i/>Ss g&yi3g5&7;i/*i/>g. Il7'Ji/>& s^t 

^;V^rl/>S> fi^rD7'Jl/>^ Ii^rP7>J-;i'7;i/=5pl/>S> g&hT 

pyy^;i/36s litf^'j^ g&tf^t^y *ft* j et:^y^>^ 
>f;i/Sx g$!7x-;i/S N »7f;i/^ " Sift b 'J7;wd^^7i-;^ 
ffiM * >^;i/^-;i/7 x-;i/^ g&- bP7 x^vak g&^y 7 x~;i^ 
Wteeyswat. ti^'j^-;Hs g&e^-;^ wtry^-;^ 
am h y tv-k^ em*7 y g&-r w**:^/ y 

g&7*7$>-;bg> «tfe*7*-y-y-;i>&> g^^^-y^-;^ g^>>7 
y Wftb: y h* e <m giH£ y 5. K ^ y 5. firr y 

i?-;^ aift^x-;^ gt&7 yjuats gmtrp y;vSs «A^f ^ 
lit^y y am h y r v* y mWk^ h^'j aiM-*-y- v* y ^ 
& g&^T-yy;^ g^v^-y-vy;^ g$H vf7*; y;i/^ gm^- 
^^7VJ;^ a^r-^TVy^Ss g&^>v"^-;]/»> am^W7 
y sm-r > f y gm-f y gm^> v*^ ^ *v y a 
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£ ; Any >jr^p ; ii^7;^;v« ; t u ; mm^mm^ ; #;i^^> 

R 19 -CO-J- (^*, JttWS^XttttJlUrafcftU 
R 1 9 {±^;i/dr;b* ; ; ; T;i^5r-;i/» ; tvu*- 

; 7 U — ; r^i^vS ;^tD7'J — ; ^ d?U — ;i/T;i^;i/£ ; 

; 0-BSS5*satJ»1i»fc K p*^* ; tvi^-^;**^ ; 7 
; y U ; 7?))/*))/**i/& ; ^fD7 U — ; ^ 

D7"j-;i/7;i/3^>l; 7U1; t;i/^;vt > ^ ; ^r;i/=^;i/y^y*; JB 
^7;V^75 73 ; N-]|g3BS»£M!fe7$ ; TVl^-^S y«;7 
;y^r-;i/T^y^; 7'J-;V7^/S; 77W7^S;^tP7'J-JV7^ 

xtt^pru-^ryi/^i/y^^ai^-r) -c^nsai; -n(r 20 )( 

; &&£ttX«£ ; 7)W-)m ; ; 7 U-;i/£ ; 7?^ 

; 75)\/*c)\/jj}l'ti-)\'£ ; Af0 7'J-;W;i'^S ; ^fD7'J- 

ArD7ij-w^>AM-;i/S; d 7 u — * 
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7S.S&; 7)V3r-)V**i/t>)m=.)V7*;&; 7 t))l#=.)l7 
71 ; 75)1* ft Jlstf-JIT^. J^k ; ^fD7iJ-^*->*;i/*-;i/7 

;iodr:>a ; 0 -lltSS?l**BHl«ll: Kn*i/;i/S ; 7 ; T^l/* 

-M4^>S; 7y-;^^^S; 77;^M^^; ^fD7'J-;m^a ; 
ArD7ij-;v7ji/3^s/$;^;v*i; h 'j7;i/^o^^;i/7-f-;vS; 7 
a ; %mft7)l*))s7>)\s7 j ; )3i3S^^^;i/7 

; 75)l*)V7,)V7 J ; ^TD7'J-^;i/7^iH ; ^U7V 

-)l7)l*)VZ)V7s(-)l& ; -S0 2 -R 22 (S^K R 2 2 &7;i/*;i/* ; h'j7 
;i/^-pp<^;i/S ; mn&7)l*)l& ; li^iC^^ ; 7;i/4r-;i/S ; 7)l*-)l 
&;7V ; 7=7fr*)V^ ;^U7V -)l£ ; ^ U7 V -)V7 ; 

^r-;U^-^^>S ; 7)]/5-—)V***/& ; 7iJ-M^r^S ; T^l/^M-^S ; 
^U7V—M^>& ; ^PTU-:;i/T;Vzidf-^a ;7$yS; 7)l*)V7 5. 

;m \ y7)\s*)\s7X;m\rnm&7)\s*)\s7^;m \ N-T^^b-N-fli^ 
N -M^ti^f 17 ^ y S ; 7;v^r-;v7 S ; N — 7" 
)V*)V- N - ^ y * ; T;i/^r-;VT ^;S;7'J-^7^S;N- 

7;^;i/-N-7'J-;b7US; T^i^i/T^ ; n^-t^I/^-n-t^ 
;U^r;i/ 7> ^ / S ; N - 7)l*)l - N - 3 * >> ^ ^ / ^ ; ^ d 7 V -Jl 7 s. ; 
S ; ArD7i;-;i/m;i/7 5;S ; =r h^h KD-T V^y U ;rh7tF 
D*yj;i/S ; 1 — f > h* U-;i/SX(i 1 —4 v-f > H 
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n7'J-Jl/XM-;W^^S ; ^r07 U— )l7)]/*)]/Z)\s*-)l**i/& ; .X 
; mm^mM& ; 7)iT-)m ; :p;i/*^;i/S ; 7 ; 77 

FD^i/7;i/^vas t\u*fyfc7)v*i\/&s ^7;7^;i^ 7jV3^i/7;i/ 
wr> ^Jx«T;i/^;i/T^y* N ^7M;v7U*ft$ttS7M;i/S* s t f 

W7;i/^i/7^i ; mm£,7)i*; <om mm^7)v^r)V7,)v^)vm ; 
mm&7)]/?3ri<i};i-tf-)iM ; mm^7)vzi^^^^-)U7 ^ mm^>7 

®fr\±, mt?,mm&7)\s*)\smtmm-(:&%o mTm&wmmivmn&mmu 
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7^/S; 7'J-m;i/7^-M ; t u — ;i/^;i/*-;v^-^->* ; 7>j-;v7 n ; 
; 77;i/^;w;v*-M ; 77;^M^^>*;^-;i/S ; 

7ij-;i/7US;^rD7'J -^ji^-jvm ; ^ D7'J - ; 
ArP7y-M=3p^*;i/^-;H ; ^DT';-;^^rix*;i'^;i/7'^y» ; 

'\rD7iJ-^jl/7 -f ; ^ D 7> U — )]/Z))/-fc=:J]/**i/£ ; ^ n?ij 

7 1; —)]/T))/zi**/& ;atD7'J ~;i/7';i/^;i/T ^S;AfD7'J — ;1/7\>1/* 

; ArD7'J-;i/7;i/^i/^;v*-;H ; ArD7'J-;v7;^^ 
; at D7 'j-;i/7;^^r^M!t?-;v7US ; ^o7'J-;i/ 
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±13**©-^ ( i - 1 ) iz&^Zs z&mw&L KtiLimyuD^TV TV— 

jmtlb S n J: * b < x gJ&g b < tt^lMfto^S*^^ D7'J -/i/*T-fc£ 
2fa©»J®^£JRiilj$ir?i: LT^tf £ $ b < ^ 6 I©^fo7'J -/MR 

x«: i m©^ >h? >ss ^nr-d- b £ i o m ©n^^ P7'j -/mrt $ * c t tm & 

bV^ atD7>J- /VWA J S^**^1'S^i-i*N *©g&Si£S'7V£s 
7>JIR\ 771/3 *$/£x Xli'srBT'JHl'imu^. g*»*bV>Ztts 
6I©ArP7'J -/WRXfc* 1 M©^ >JR b fe 1 0 H ©^l^x D7'J 
-/MR (^^^Dry-ZMKi^^^tf^fciJ^T^U i^xP7 
U-/MRXt±®0»^7 t D7U-/b3RJ4^T>'3^ ADy>]R3s TVl/U^ri^ 
Xfcfc'N-r D7D -/1/St> & & § Pfr £ Xtf ti £ 1 Xfcfc 2 W±©S»Si: bT* bT 

±fBil*©-fl£:ft ( I - 2 ) fc^Ts Z b < tt^llifc©^ P7U- 

5 - b < s nifcg b < mmmv^mm^T 071J -/i/*-e& s 

fc#*U\> R^t 1 D7'J -MI»^^rD7 U -/MRS 1 Xfc* 
2 bT^tf- b < s 6 1®ArP7 D —/MR 
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^F*^*s it^mM-?T^-r^^Si:bT<tfflU 2f@©^fiijiH i &2&^b 

©ft^©^^©^»m/b J 2^V^b6^ST'fe^^^^Sl^bV^) 0 -W-X- 

y— # 2 mcomm^^tsm^u 2 ffl®aBMra ^hst s 2 b 6 fs©jg$g 
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^.\timo^>^>mtm^Ltc 1 o l©i^^T n 7 'J ife 5 i J:* 5 ^ t 

b<s 6fS©^D7U-;MS#3&fc#£bV>o ^r0 7iJ-WIiS^t 
t^i^tlt f®tiSSli-S0 2 -R 22 «l<s R 22 *s^^;w^;v^^y 
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-ma, d-5) fc&^T, -w-x-y -\t2mommm^^s mmmm? 
z-mp-Tzm^t Lzim u 2momm^i± 2 b 6 m<DMmLtz$kmm 
^ tot % mzznz^&z t&M& mm&vi?&t%Wi&izi l tfrii(Dmmm 

z-atsm^wi 2 m^mm^^mx & 2 &^ b 6 f@co^ b^^M^±ti± 1 
~ 3 ©T;i/*;i/S#gm bT o £ £ ^ #ms; b < > 2 ^®T)\/*)im&m-mmm 

A— B— L + H — D A— B— D 

(II) (III) (I) 

mw§ b < mmm® t j -a&s wmm b < mmwk 

©T;i/^;i/x;i/^-;i/Ss fi^b<^^ttm©T;i/^;i/ys;i/^-;i/^-^S/»s g 
b < fi^g^©T U - ^^s^tf^fcf £ ti% 0a d >/* >j§r\ 
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ih&Va ( I ) tts (II) bfc&to (III)^ bigg#£Tx 
»Mi&*JStti8i& 0»J*«* p n*;i/A s ^dd^^ >£<p;NDy Wh£Hb**x 

(THF) N 1, 4-y^t><f®x-r;i/^ ^^y-;K x*y-/k 2- 
7D/V-jH0f8l7il/3-JK N, N-W^*M75 h\ N-pWl/fc! 

- 7 8 "CH^fc^©^©^©^-^ 5 #~ 4 8 M£jift£-fr3 £ 

LTtes m*.\£ h 'J xf;i/7 ^ X £ U 2»*£©£«Hfia£x 'J * A, 
ISfflfcK** 'J t> A, zK^b^- r U ?A, imfct b U <>A, ztC^-fe^^A^©^ 

7^ h U ^A^ h\ * U <? A tert-^ hdf-> F«0&JR7\n/:n*$/ b\ 

7 Wb# l> £ A^jWtf fetlSo 
<b^» (II)tt. Xtt [HPf^fF 98/19998 (W098/19998) «] fcta»£*iT^ 

ib^«» (iiDtts $m mmftw vs/mm (W098/19998) N i» 98/14431 

(W098/14431) „ WmfcW 99/51582 (W099/51582) fcE«£ilWS#i£gL 

<m%tm2> 

D#-W A -X A -Y A -Z A T*&Mb-&!$> (I-a) &<DKJfciafcffclVR» 



A-B-W A X A -Y A -H ^ ^ (V) ■ A-B-W A X A -Y A -Z A 
(IV) (|-a) 
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i^m (i -a) to&fo (iv) hib&m (v) k« N i»aDinm 

7jc^ N ^>-t?X h;i/^>^®5f#^'fb7k^ ^xf;i/x-rJK THF N 1, 4- 
y**tf>$©x--y;i,^$gj|£ s **;-;k x*^-;k 2 -7°p/v->M£© 

k^©^t-d i> >f£!Stei§$mb < licti?)Oi^»v - 7 8°C 

-fb^rt) (IV) t± N [affititt 98/19998 (W098/19988) fcfB«£*lT^ 

(V) iftflE©fb^fcUTft3£fcfcT?t*#N [SMr-?\«/- 
^-^•if ./r^;i/- V^^-f-(J. Chem. Sock 890-899 H ( 1947 ifk 

• if • >r^*;i/ • Vifx^-(J. Chem. Sock 561-572 H(1962 #k 

• • If • • V1fx5M — (J. ,Chem. Sock B N 449-454 M 
(1967^)^* — t)]/'*?^ V?^ Ty-trz.'tVl'W^T'f — (J. Indian Chem. 
Sock 36^ 787-791 H( 1959 50s If • i> *-jr)V • tf:/ • ? • 

h U — (J. Org. Chem. k 17^ s 1571-1575 H ( 1952 *£k i>*-:Kn/ • *7 • 
W\>l/-*$;ihy-(J. Med. Chem. k 14 ^ 1060-1066 H( 1971 
m 1388756 (1965 30 • *7 • • T* V ti > • >T ^ • Vlf 

^f-(J. Am. Chem. Sock 68^, 1204-1208 H( 1946 30> #HBS 60-120872 

• • * 7= -f • >T K 7s h 1) -(J. Med. Chem. k 39 ^ 918-928 
J!(1996#k mT7'J*^fF 67/06512 (1968^) *] fcfBtg^tiTUS^SX^^ 
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<®&m> 

vifi-u-vx&zfc&m (i-b) &s ^o^xscttv^fiatrscifctf-c 



fc&m (i-b) tts ^3^» (vi) hfc&m (vi i) i:*> jEsti&ii 

8 V~m^tz®m<D®&<Dm<DUMT\ 5 #~ 4 8 tt|S£Jtt$-&& £ t fc <k D*#S 
LT(£s fllfctf h 'Jif;i/7^ X £ U ^>^©^TOSs U •> As 

j^K*** »; «>As imih± v u >>As zk^b^ h >j A^©«^Ss * h £ 

A^< h^> h\ ft U£A tert-^h*^ ^©^JST';!/^}' H^F^fcf 6*1 So 
ftl^rtl (VI) (is [BKtifflF 98/19998 (W098/19988) ^] fcf3«£*iW 

J^HSMb^) (VI I) (is 7frJIM©<bi^hbTf#3£ t*.T-#l>tfs £iK 
— ^-;i/-*^-if "5r^*;i/- Vtfx^-r— (J. Chem. Soc.)s 890-899 H( 1947^ K 

• #7 • if • >r%*)l - y^ir-f-(J. Chem. Soc.K 561-572 H(1962 
^) s ^*-:hN/ • ^ • if • <5r * • Vif x^ -(J. Chem. Soc. )s Bs 449-454 
1(1967 4£K 5?* — >r r -f T> ->r^*;i/' Vifx^— (J. Indian 

Chem. Soc.)s 36 ^s 787-791 M( 1959^ )s if • ■ *7 • X—iJ-yp • 

^*^hU-(J. Org. Chem.)s 17^ 1571-1575 1(1952 ^-^1/ • tT^ • 




L B — V 
(VII) 



A— B— U-V 



(I-b) 
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*7 t 4$/1-)l' h'J-(J-Med. Chem.K 14 #s 1060-1066 H( 1971 #K 

1388756 (1965 ^) , ^*-:hn/ • ir? • ^ • U * > • >T 5; ti)\< • V 
•y-x^-U. Am. Chem. Soc), 68# s 1204-1208 J! (1946 1fW 60-120872 
^&$ls * — ' *7 • ' >T X 7. Y U -(J. Med. Chem. \ 39 

918-928 H(1996 ^) N 7 U 67/06512 (1968 50 fcfB«£iiT^£;£ 

<M3£&4> 

Btf-CO (C(R 3 )(R 4 )) m _ 1 CH(R 3A )-T"fe!3s D#-N(R 8A )-X A - 
Y A -Z A T&3flai^5 (I-c) & s ^O^jf&xS^VAMjil-a^h^T-^^o 

HN-X A -Y A -Z A 0 p3A 

II , R " ( IX ) || - I . . a 

A-C-(CR 3 R 4 ) m . 1 -C / -R 3A -5 A-C-(CR 3 R 4 ) m . 1 -C-N-X A -Y A -Z A 

R 1 H 

(VIII) C- c ) 

(5$^ R' OTR' 3 {is W-xi*llJ&!o-cW^rl/<J±*«ft©r^3dF-^at 
IfeliiMl < li*07J^;v^tMt^ R 5 &T>*R' ' *Mf£fc& 
ot^VS^U R 3A (iBUlBR 3 ^^-e^^)s As Bs X\ Y\ Z\ R\ 

r 4 s r 8A s m^m^Mtmrn^nw^^') 
i^m (i-c) lis <b#» (viii) t<b-^t) (ix) h^s >&mi£&m 

^bTR^s ^>-fe*>s h;i/x>^0^#^^b7j<ils ^x^;i/x-^;K THFs l, 

p<^;u^;b^^^ m®#7a h >ttffl4^s x&£ft£©M£rM< : l 3 s - 7 8°C 
5uf § £ £ ic J: D m %> - #T* £ 3 o 
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m± h U t> A (Na(CN)BH 3 ),7jc^b h U 7*. h *^*£ilt^ h U £ A (NaH(0C0CH 3 ) 3 K 
7mi^)9^h7)\y^-^h (UAIH4) $©»tg3!)&JBV^£8U ^^>>A$SH> 

»TT-. -fb-^-tl (VIII) £fc&® ( I X) it&m ( 1 - c) £ 

lg*Wb£tl (VIII)ttM [*S#fF 4794185^ 3-D £T> • ♦ 
:*7 • ^--^-y £ • >tK7> h U-(Eur. J. Org. ChemK 1 # s 329-333 H (1999 

JDfsKbl^/ (IX) fck XW( [®W?F 98/19998 (W098/19988) ^] £f3i$£ft 
T ^ § L < &#%#3I3«4 ©#ftX&^ ft £> £ ip UT n £ £ £ & 3 o 

5 > 

D*s-NH-X A -Y A -Z A T"fe?.'fb^ (I-d) fct ^©S^Xg^V^si 

A— B-OH + 
(X) 

► A— B— N— X A -Y A -Z A 

I 

G' 

FT (XII) 
H 

: A— B-N— X A "Y A -Z A 

(l-d) 

X\ Y A S SVZ A ^^ft^ft|tilBi:l^«T-$)S) 
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its® (i-d) &s its® (x) tfc&m (xi) t*. mut^m^m, 

>^©^S$$Hb7.k|?s i;if/l/x-f/k Tffi\ 1, 4-^^>^©i— 

fc^0$/&OT0M£T\ 5#~4 8l^|lllEjS*«Ci:CJ; D<fb-£tJ (XII) 

)]/— 7°X • -< > • — #— y# • >-fe (Protective Groups in Organic 
Synthesis ) N ^U->(T. W. Greene)^. > -U^V—T> K • i^>X • << 
>3-^U-fry MJohn Wiley & Sons Inc.) (1981 30 #{$] ^fcBtt©^** 

4b£#J (X) fck » O h 7^ K D y (Tetrahedron) N 45 # N 5787-5790 H (1989 

(xi i) « s &%mffi&<D%&x.&*tifi> tzmtxmzzt&TgZo 
<9&m$k6> 

B#-CO-T?&tK D#-NH-X A -Y A -Z A TfcSflS-&«3 (I-e) it, & 

A-H + OCN-X A -Y A -Z A 
(XIII) (XIV) 

O 

- A-C-N— X A -Y A -Z A 

(l-e) 
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■<h&m (i-e) a, (xi id tfa&m (xiv) ^ iacib 

>««f!ts ^>-t?x h;vx>^©33f§«uK<b**N ^^^ji/x-x;k THFs 
-)vm<D{&mT)\s=i-)K N, N-^^;i/*;i/AT* h\ N-pWutrny fx 

iS^i: LT(is 09 2. « J> U xfiVT^X £ U V >m0fiW&&s KK* U £ A, 

(XIII) £iK [/H**-3tf=!f £ • T> F • ^f^ ^>^-;b • >T 
X 7, Y U — b ^— X (Bioorganic & Medicinal Chemistry Letters) N 6 ^ N 1163-1166 
M (1996 50 tM^nT^S^XJi^n^^CT^Sd^^^So 
■fls£tt (XIV) (^ *»WIB«©*ttXtt*n&t:JpUT»aii:iJ J 'CtS. 

<MM& 7 > 

ib-sm (i) (^ «©s*Bxefc«e^aa3s«iii:*"es5o 

A-H + L'-B-D 
(XIII) (XV) 

(iWs L'(i7j<^SX(ifiI3Li:PiaT-feDs As B&VDi±*ft*fttirlBi:RIII 

Tfc£) 

(I) (is fli^* (XIII) HbAti (XV) h^s !&SfcJ:0fiS^ 



A— B— D 

(I) 
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THF, 1, 4-^**1*:/$©x-f x*y-;K 2-7*0 

i&Sh bT&s 00 *« r U ^ X f «J y >^©W^ii«s U 7 A, 

KK*** U 7 As zkK^b^- r U "7A., 7jc^<fb^ r U 7 A^OM^Ss * h 'J t> 
h**> h\ * U e?A tert-7* Y*l> Y^O&MTfru**/ tmifi&ff IS 
&Mt\,T&, 1, 3-Vt/^b^t/)ViiJV^^^^ 1-^)1-3- (3 

BW5Wi£*5 (XV) {±, *S^fF 6110949 ^cDH / 9i]*tIB^^^^TV^S^^^X^i 

itttx /Dr^r^ • 7°7 • >f> • tf— jJ-y? • i^>-fe^ (Protective 
Groups in Organic Synthesish 7*D— >(T. W. Greene)ig s ^3> • V<i U — • 
T> F • • -Y >3— l/>f t- v h*(John Wiley & Sons Inc. ) (1981 ^) 

— # - y 7 • h ^ > 7 7 * — — 3 > 7C (Comprehensive Organic 
Transformations k R. C. 5n y^(Larock)* (1989 ^) ^] Cbt &tr? C 
£#-£ts (I) ©«t»fctts c*i*-&rt*IHM*i:bT*6K:*r««iSI«fr'e 

feSfb^rt) (I) ^#<££#T*£3fc©*<i?>3o 

±fB©M^T^#&ti^)'fb^tl©M©E&« (Ms s 56f«tt©lRl±* 

ZmtLTs <b^07uY?y>rfc%ft5Zt1fiBlti?ClbZo Morn K 
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& 0d*«*fDs tt£Bs »s «Mk Ms WDVh^77^ 

^§5o «£*!©£#£ fcbTfck *SWfcfc©fcbTlH*B£N XfcJtfMi 

thMb h^©ui?L^»Mffinr^T*$)So *!6i|8©ESI©*S&BJ^i:bT 
-Ka; (I) T^ti5^b^iX{±ma^{ci 4 F^ti?) j e©^2«^±^ 
#£fc«Tffllvt*J:lVi £fcx ^BJ©S^©^^fcUT(±s -flgiS (I) 
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mn&j*£mirzm&mt\sx&, mx.it, mm, mmk mis j/n^j 

rTTffl, *U-^»s *s«©«s p - 1 F d ^i/gMx^r«OiS 

-M-£s ^E^J (Jfi»Mb«lft$tr) s KTftSk 8§»k HWtfRk *t£*!k #tStS 

t&s $A1 BftfcD 0. 0 1-10 0 Omgs »lb<fi5-50 Omgfl^ 
±f3©&#S£ 1 B l!eIXH:2TO±fc^S!lUTie-^-rs©* s »*l/^o 

%ro»^i-&frtt©«ft©?PJB 
WTs *IBii8*IQS«IC«fcD3f&t:^#«it:ttijit-5^ *IB(!l§©*6BB:TiB© 
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mfi&Ml : (S) - 1 -[2 - (2-£5^;i/7^) xW^]7t^-2 

(1) ##^J2^?>tiS2-(2-^7^-;i/T^y)x^;i/T^> (415 mg, 3.00 
mmol) ©THF (2 iL) tK^TT'M^ 6011155 tfB«© (S) -1-zTti 
^ET-b^- 2-fD U^>*;i/fc h U;i/ (217 ng, 1.00 mmol) ©THF (4mL) ^ 

^dyF^7^- (^na^A/p<^y-;i/=6/l) x-Ji^U mfBfti§rt)©7l> 
(114 mg, 0.420 mmol) £f#fc 0 

(2) (1) T'ff)nfe7'J-ft (225 mg, 0.820 mmol) © THF (2.5 mL) J6*fc s 
**>;ui/:*>& (160 4, 2.46 mmol) £iP;L, 1 0#BB«#Lfco ME 

TTf thf ^*>*;i/*>^£g£LTl# e>titt&&*2-7v/i;—j\/-x.*; 
-^fr&fggflsU ^IB-fb^rt) (239 mg, 0.870 mmol) *i«fe«ai:UT»fco 
JR*: 26% 

'HNME (DMSO-de) (5(ppm): 8.99 (1H, br s), 8.00-7.97 (2H, m), 7.75 (1H, d, J 
= 5.4 Hz), 4.84 (1H, dd, J = 5.9, 5.4 Hz), 4.11-4.00 (2H, m), 3.65-3.37 (4H, 
m), 3.22-3.04 (2H, m), 2.35 (6H, s), 2.24-1.96 (4H, m). 
APCIMS (m/z): 275 (M + H) + 

Tumftffi C 13 H 18 N60 2CH 4 03S 1.5H 2 0: C, 36.49; H, 5.93; N, 17.02. H$Hfi C, 

36.64; H, 5.66; N, 16.75. 

mfi&mZ: (S) - l-[2- (6-7PD-3-h''J^;i/7^) ^)\/TK 

y]^-b^;i/-2-t:p u^>*;v>K-h u;i/ 2^^y^)i^>mM(^mm) 

2- (Z-V^V-frT*;) x^;i/T^>©^t>!9t#%^J3T*f#fen?.2- 
[ (6-^DD-3-t^i;^-;V) T^y] x.?-)VT ^>£fflV\ (S) -1- 
yu=ET^)V- 2 - ij >^ h <j;i^©$g£xSt£^T$Ii^ 'J t> 
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APCIMS (m/z): 309 ( 35 C1M + H) + , 311 ( 37 C1M + H) + 

H»J3: (S) -l-[2- (2-^ry^-b-U-;b7'^y) x?-;i/7$.>>]7-fe*7U 

- 2 - k d u i> y-hfr-K- Y y ;i/ 2 ttStt Wfrfcti 103) 

2- (2-£5^-;i/T^y) x^;i/7^>©«it>t)fc:##0!|4f^e>tiS2- 
(2-*V=2M*-y-;i/7$>0 y%m\\ (S) - l-rn^T-fc^i/ 

JR*: 16% 

»H NMR (DMSO-d,) S(ppm): 8.40 (1H, s), 7.83-7.53 (3H, ■), 7.43-7.36 (1H, m), 
4.84 (1H, dd, J= 5.9, 5.4 Hz), 4.21-3.42 (6H, a), 3.32-3.11 (2H, m), 2.25-2.02 
(4H, m). 

APCIMS (m/z): 324 (M + H) + 

H»J4: (S) - l-[2- (4-^DD-l-7^7»7^;) ^)IT5. 

y]y^ji-2-^u 2^*>*;v*>^m(4bi^l04) 

2- (2-tT7^-;V7'^y) o:^;i/^^>©ftt)t)fc#%^J5T-#^tl^2- 
(4-^DD-l-7^7^-;i/7^) i^7^$IBl\ (S) -1-^D 

IR*: 18% 

»H NMR (DMSO-d,) 5(ppm): 8.16-8.05 (4H, m), 4.84 (1H, dd, J = 6.2, 5.1 Hz), 
4.15-4.11 (2H, m), 3.91-3.87 (2H, m), 3.65-3.55 (2H, m), 3.44-3.20 (2H, m), 
2.31 (6H, s), 2.25-1.99 (4H, i). 
APCIMS (m/z): 357 ( 35 C1M - H)", 359 ( 37 C1M - H); 
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'mSmS: (S)-l-[2-(6, 7-^ h^>~4-^ri-^^=-)VTK^) x 
^ 105) 

2- (2-K7S?-;i/) T^x^;bT* >©fU>Dfc#%#J6^£ft§2- 
(-6, 7-^ h^>-4-WJ-;i/7V) iW^SfflK (S) - 

mmm i fcH«fcbT«f3to&®*ftfco 

JR*: 12% 

'KM (DMSO-d,) 5(ppm): 8.88 (1H 3 s), 7.84 (1H, s), 7.29 (1H, s), 4.84 (1H,. 
dd, J = 6.2, 4.9 Hz), 4.20-3.93 (4H, ■), 3.99 (3H, s), 3.97 (3H, s), 3.66-3.56 
(1H, m), 3.53-3.20 (3H, m), 2.55-2.04 (4H, m), 2.34 (6H, s). 
APCIMS (m/z): 383 (M - H)~ 

mms: (s) - 1 -{ 2 -[ 2 - (4-tru^;i/) -4-WJ-;v7^;]x 
^;i/T^y}T-fe^;i/-2-trDU^>^;i/^-h 2**>*;i/*>ias «b 

106) 

2- (2-^7^7^i^) 7^ >©ftt) t> {d#%$|7-£^#£>tl& 2 — 

[2- -4-*i-W-)VT$;]x.?))s7K >*m\<\ (s) - 

i -70^7-12^- 2 - trp u ^>*;i/^*- h v jvtom^oum^^x^m^ 

U >>A£i£S£: bTffll\ mMm 1 fcP«fcbT«ffrfb£«J&*9fc- 
JR*: 17% 

'H NMR ( 7 U — -ffc. CDC1 3 ) <J (ppm): 8.74-8.72 (2H, m) 3 8.50-8.30 (3H, m), 7.93-7.87 
(1H, m), 7.77-7.72 (1H, m), 7.58-7.51 (1H, m), 5.00 and 4.77 (1H, ■), 3.86-3.58 
(4H, m), 3.50-3.09 (4H, m), 2.38-2.00 (4H, m). 
APCIMS (m/z): 402 (M + H) + 

mSmi: (S) - 1 -[2 - (2-*y D;KP^) x^;UT^^]T-b^;V-2- 

hr p »; ^ h y ;p 2 ttb£t> 107) 
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2- U-VvV-frTXJ) x^;u^$>©«t)Ofc:#tWlfclB«©*ife-C 
ne>tl%2- (2-*SV)V7$J) x^l/Z* (S) -l-7*D^r 

JR*: 20% 

'HNMR (DMSO-de) d(ppm): 10.2 (1H, br s), 9.43 (1H, br s), 8.45-8.16 (2H, m), 
7.90 (1H, d, J = 7.6 Hz), 7.75 (1H, dd, J = 7.6, 7.6 Hz), 7:48 (1H, dd, J = 
7.6, 7.6 Hz), 7.21 (1H, d, J = 6.8 Hz), 4.82 (1H, dd, J = 6.9, 4.2 Hz), 4.29-3.93 
(4H, m), 3.62-3.47 (4H, m), 2.23-1.86 (4H, m). 
APCIMS (m/z): 324 (M + H) + 

mrnm s-. (s) -i-[2- (4-^^-^-2-^y vkts.;) x^^y] 

2- (2-t:5^-;i/T^y) x^;i/^>0fttot)£##$J8T*^£>ti£2- 
(4-^fii/-2-^'j;i/75;) x^;i/T^>tffiv\ (S) -l-^u^y 

t L-cm\ mnm 1 tmmz LT»«fb£tt*wfc. 

Jfc*: 26% 

X H NMR (DMSO-d.) S(ppm): 9.26-9.19 (1H, m), 8.21-7.94 (2H, m), 7.86-7.74 (1H, 
m), 7.61-7.40 (1H, m), 7.06-6.92 (1H, m), 4.78-4.67 (1H, m), 4.54-4.16 (1H, 
m), 4.10-3.82 (6H, m), 3.42-3.34 (2H, m), 2.58 (3H, s), 2.01-1.81 (4H, m). 
APCIMS (m/z): 338 (M + H) + 

^MfJ9: (S) -l-[2- (4-*SV)\/7$.;) xf;V7U]7t^;b-2- 
tDiJ^ > x h U ;i/ 2 III (<ffr£% 109) 

2- (2-i^7i?-;i/7^^) x^r* >©ftt>b Jc#%#iJ9T-t# £*i3 2- 
(4-^>"J;i/7^) x^;i/T^>^fflv\ (S) - l -rn^7-fe^;i/-2- 
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mm i tmmt Lxmm^m^nito 

JR»: 28% 

'H NMR (DMS0-d 6 ) <S(ppm): 9.69 (1H, br s), 9.62-9.30 (1H, m), 8.72-8.64 (2H, 
■), 7.99-7.94 (2H, m), 7.76-7.71 (1H, m), 7.00 (1H, d, J = 7.0 Hz), 4.84 (1H, 
dd, J = 5.5, 5.5 Hz), 4.30-4.10 (2H, a), 4.02-3.89 (2H, m), 3.64-3.06 (4H, m), 
2.20-1.91 (4H, m). 
APCIMS (m/z): 324 (M + H) + 

mmm 10: (S) - 1-[2- (l-^v^y vkt^s) *3-)V7$.;]7*?)\/ 

2- (2-\i7¥-)V7%;) ^?)i7 $><DKt>*) fc^mmio-enztiz 2 - 

(l-^V^r>"J;i/7^) xf;i/7^>^l\ (S) -l-^Dt^f;!/- 

k h»j i £ mm t Lt»^snfe, 

«: 3X 

>H NMR (DMSO-ds) d(ppm): 10.30 (1H, br s), 9.38 (1H, br s), 8.86-8.83 (1H, m), 
7.96-7.95 (2H, m), 7.81-7.65 (2H, m), 7.28 (1H, d, J = 6.8 Hz), 4.83 (1H, dd, 
J.= 5.4, 5.4 Hz), 4.35-4.04 (4H, m), 3.70-3.52 (2H, m), 3.46-3.36 (2H, m), 
2.22-1.93 (4H, m). 
APCIMS (m/z): 324 (M + H) + 

mmmn: (s) - 1-[2- (2-^>^;wj;v7^) i^i/7V]7t 

2- (2-\Z : 7$?=.fr7KJ) x3^l/>* >0fU?!3£##miT"f#£tl-S 2- 
(2-^>V?-7"JV)l7$;) ^)17K >%m\ (S) - l-^P^T-fe*- 

Tffll\ .SIJI«lfcI?«CUT«fBflj^»*«lfc. 
W: 18% 
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'H NMR (DMSO-ds) <5(ppm): 9.45-9.23 (1H, m), 8.59-8.49 (1H, m), 7.72 (1H, d, 
J = 6.8 Hz), 7.49 (1H, dd, J = 6.8 Hz)., 7.27 (1H, dd, J = 6.8, 6.8 Hz), 7.08 
(1H, dd, J = 6.8, 6.8 Hz), 4.86 (1H, dd, J = 6.5, 4.6 Hz), 4.20-4.08 (2H, ■), 
3.77-3.20 (6H, m), 2.26-1.94 (4H, m). 
APCIMS (m/z): 330 (M + H) + 

mmmi2: (S) - l - [2- (5-N, H-i>*5-fl,?$;M*-fr-2-\Z 
WfrT^S) x^;i/T^y] 7^^1/-2-^D'J^>*M-f'J;i/ 2&Mi& 
Ut&® 112) 

2 - ( 2 - V-)IT ^ J ) ^)VT * >CDftfc D fc###J 12 tlB«&0#?£T 
mt>ti%2 - [5- (N, N-^^^;v7V^;i/^;v).-2-^'J^i/7^y] 
x.3-)is7^>%m\ i&oMWz#^x*$y7,)\'*yw.<D\XiD\)\zi moi/L m& 

W- 27% 

J H NMR (DMS0-d 6 ) 6 (ppm): 8.30 (1H, d, J = 2.4 Hz), 7.68 (1H, dd, J = 8.9, 2.4 
Hz), 6.70 (1H, d, J = 8.9 Hz), 4.84 (1H, m), 3.68-3.41 (6H, m), 3.16 (2H, br 
s), 2.58 (6H, s), 2.17-1.76 (4H, m). 
APCIMS (m/z): 381 (M + H) + 

HM13: (S) - l-{4-[ (3-^Ty-2-b*Uy;i/) 7 ^ J t^M^yv 

;i/7-^y}7*-fe^;i/-2-tfDU^>*;i/^"-hu;u >/3.t>mM «b-£Mi) 

2 - ( 2 - V-)17 $ y> ) x.^^7 $ >CDftt> D IZ^mm 15 t|B«6©^7: 
n Z>ti% 4 - [ ( 3 - *s7J - 2 - £ U 7 ^ J * ?Jl]s<yi?)l7 K y%m V\ 
(S) - 1 -yptTt^- 2 - en 'j y >#;i/#^ h U;i/i:©IS-^xmtij^ 

JR#: 56% 

^NMR (7'J-|^ CDC1 3 ) 6 (ppm); 8.30 (1H, dd, J = 4.9, 1.9 Hz), 7.66 (1H, dd, 
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J = 7.6, 1.9 Hz), 7.31 (4B, s), 6.62 (1H, dd, J = 7.6, 4.9 Hz), 5.59 (1H, br), 
4.75 (1H, m), 4.69 (2H, d, J = 5.6 Hz), 3.82 (2H, s),. 3.55-3.30 (2H, m), 3.37 
(2H, s), 2.56 (1H, br), 2.32-2.04 (4H, m). 
APCIMS (i/z): 373 (M - H)' 

mmmu: (s) -i-[4- (3-*7v-2-£ys>;io -i-£^i^;n 

T-k?)]/- 2-tfD u^>*;i/*= h u;i/ Mb-£t)202) 
2 - ( 2 - ¥ =? V~)\T 5. ^ ) x^l/T ^ >©ftfc> t> 16 fcfB«©^^T* 

- l-^Dmf;v- 2 -trn »;y>*/M*:=. b u;i/h©|g^xst:^v>TjKK 
3bU£A£^XJ:bTJBl\ WJ1 (1) fcn*fcb"t«IBft^«i*»fco 
IR*: 60% 

»H NMR'(CDClj) 5(ppm): 8.34 (1H, dd, J = 4.8, 1.9 Hz), 7.77 (1H, dd, J = 7.6, 
1.9 Hz), 6.77 (1H, dd, J = 7.6, 4.8 Hz), 5.17*3 «fc V 4.76 (1H, m), 3.82-3.72 
(4H, m), 3.71-3.50 (2H, m), 2.96 #&Tfi 2.88 (2H, s), 2.75-2.68 (4H, m), 
2.31-2.04 (4H, a). 
APCIMS (m/z): 325 (M + H) + 

«$I15: (s) -i-{2-[ (3-e/ry-2-b'i;^;i/) -N-^f-;i/7"^y ] 
j.^ ;l/ _ N _^^ ;l/7 5 >}^-b5 L ;i/-2 -fp y h 203) 

2- (2-^7^1/7^) Ji^;i/T^>0^fcDfc#%^)17t|3«©^t 

(S) -l-^D ; &7 > -fe5 L ^-2-ti'oU^>*;i/^r:h u;v 

JR*: 79% 

'H NMR (7iJ-* CDC1 3 ) 5(ppm): 8.27 (1H, dd, J = 4.8, 2.0 Hz), 7.72 (1H, dd, 
J = 7.6, 2.0 Hz), 6.62 (1H, dd, J = 7.6, 4.8 Hz), 5.26 js&Xf 4.71 (1H, a), 3.82 
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(2H, m), 3.66 (1H, m), 3.50 (1H, m), 3.30 (3H, s), 3.28 (2H, s), 2.80 (2H, m), 
2.41 jo&TF 2.37 (3H, s), 2.29-2.01 (4H, m). 
APCIMS (m/z): 327 (M + H) + 

H»J16: (R) - 3- [l- (3-^>ry-2-t:'J^;i/) -4-t^US>;i>] 

7^7tfJl/-4-f7y'jy>*;^-F U;i/ '2ttfflfett (^#1204) 

19 IZMdMVftm-embtiZ (R) -3-[N-tert-7h^>£;M^;i/ 

-l- (3-^>T>'-2-b:u^;i/) -4-^^';^;i/T^y]^-fe^-;i/-4-5 L r 

^U^>*;i/^-h';;i/ (21 mg, 0.046 mmol) %i&ih*?-\/> (0.5 mL) CftJIfU 
*#T\ hU7;i/*0»tt (0.5 mL) £j!jdx., 15 *$8&|Sfc&U lffl 

mWLtzo K«I»U t#f»Mitx^y-;v (3mL) pH#8 
£&£3;T\ BioEad AG (IM) 1 X-8 <i ;fr>£mi^>£«.fco 
SOU *«te«EE*S&Lfco 
*#*>*ifcM£HPLC (YMC Pack SIL SH-043-5 2X25cm YMC Co., Ltd, ^od 

^;i/A/p<^y-;i/=96/4 3 ^jgiomL/^-) t-#3£Mu wmt^moy »;-# (8 

mg, 0.02 mmol) £f#fco 

7U-fr%THF (0.5 mL) MU 4 lol/L tftfb** - 1 , 4 
(17 #L, 0.068mmol) £flD*. N 30#*#& N *»*«Ee*U »ffifl3-&«5 (10 ig, 
0.02 mmol) £t#fc 0 
50% 

•H NMR (DMS0-d 6 ) <5(ppm): 9.20 (2H, br s), 8.42 (1H, dd, J = 4.8, 2.0 Hz), 8.09 
(1H, dd, J = 7.7, 2.0 Hz), 6.95 (1H, dd, J = 7.7, 4.8 Hz), 5.37-5.36 (1H, m), 
4.80 (1H, d, J = 8.5 Hz), 4.62 (1H, d, J = 8.5 Hz), 4.31-4.15 (4H, m), 3.3-3.5 
(3H, m), 3.18-2.99 (2H, m), 2.20-2.16 (2H, m), 1.76-1.68 (2H, m). 
APCIMS (m/z): 357 (M + H) + 

mmmn: (s) - i-[i- (5-*/T;-2-wy)i) -i-wyyfr-rx 
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26 -zm^tltz - (5 -*/7 J - 2 - £ U U P> 

(0.606g, 3.00mmol) © THF (9 mL) fcttSfcttU 1 l*IH«»l/fco 
ftT?*B«rflF 6011155 fctSfi© (S) - 1 2 -fcTD U $?>jb;w 

tf^h'j;i/ (217 mg, 1.00 imol) £JD;U 3«fffl«|#bfco ^M«ES*U # 

^77^- (^DP^;i/A/^<^y-;i/=ioo/o~95/5) fcTHSiU SliBflj^ti©? 

»&ftfc«MK*£ THF (12mL) tiib 4 mol/L «tfh*5fr- 1 , 4-S>tf*tf> 
&tt (0.9mL) ^iTU «ETT?$&I«£®*U ^fe*ifc»atfc THF *jp^ W 
bs Mffii&^U «SI3<bi^5 (317mg, 77%) *&fc„ 
IR^ : 77% 

*H NMR (DMSO-dJ <5(ppm): 9.22 (2H, br s), 8.49 (1H, d, J = 2.3 Hz), .7.86 (1H, 
dd, J =.8.9, 2.3 Hz), 7.00 (1H, d, J = 8.9 Hz), 4.85 (1H, dd, J = 6.8, 4.5 Hz), 

4.58- 4.53 (2H, br d), 3.71-3.38 (4H, m), 3.00-2.91 (2H, m), 2.26-1.99 (6H, b), 

1.59- 1.53 (2H, m). 
FABMS (m/z): 339 (M + H) + 

7c5&##f fHiC 19 H 23 N 6 0 ■ 2HC1 • H 2 0 (430.36) : C, 50.24; H, 6.32; N, 19.53. % 
MM :C 5 50.51; H, 6.42; N, 19.24. 

&KS0918: (S) -1- [3- (5-$OV-2-t:y$W 7%;-2-*3-fr 
-2-7°Dtr;i/r^y] t^)V-2 -kd >;^>*;i/*=. h V)i 2i&BM Mb 
1§*206) 

(1) #%^J13kfBtg©^T-tf^ti5 2-^^y-N- '(5-$/3V-2-ky 
-2-*3-)l7n¥J\'T$> (856 Bg, 4.50 bboI) ©THF (10 mL) j§&fc N 
tK^TT-^H^ 6011155 fcfB«© (S) - l-7D^7-fe^l/-2-^D tf^> 
- h (326 mg, 1.50 mmol) ©THF (5 mL) ®m*MZ.s Mftt 10 £\ 
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WMh-&m(D7V-fo (481 mg, 1.47 mmol) £f#fc 0 ' 
(2) (1) T°n$>tltz7 D-# (481 mg, 1.47 mmol) (3 mL) 

fc s 4 mol/L JitoMI- 1,4 (1.1 mL, 4.41 mmol) *Mz.tzo 

mETrmm^m^[,xm^titzBm^2-y-u7w~ji-^y-)i^^mit 
u mmih-sm mo mg, 0.32 mmoi) *m&m^h\.Tmzo 

22% 

'H NMR (DMSO-dg) S(ppm): 8.98 (1H, br s), 8.38 (1H, dd, J = 2.2 Hz), 8.05-7.95 
(1H, m), 7.74 (1H, dd, J = 8.5, 2.2 Hz), 6.71 (1H, d, J = 8.5 Hz), 4.84 (1H, 
dd, J = 6.9, 4.5 Hz), 3.74 : 3.48 (4H, m), 3.64 (2H, d, J = 6.5 Hz), 2.25-2.00 
(4H, m), 1.30 (6H, s). 
APCIMS (m/z): 327 (M + H) + 

HJS#I19: (s) - 1 -[ l - (5-i>:ry-2-fc:y^;i/) -4 -^^;i/-4-tr 
^.';^;i/^^y]T-fe^;i/-2-fc:o ';^>#;t^- h ok 2^tg«b^207) 

( 1 ) 3-D v 647639 £f3«© 4 -tert- ~7 h * ^ iiJV^zz^T S; J - 4 - 

^^;Vf^U^> (1.07 g, 5.00 mmol) £1, 4-i^*-y-> (20 mL) tp§£ 
-B\ »pbU^A (1.04 g, 7.50 mmol) t 2 D D - 5 -t/T J fcf > ) Vy (1.04 
g, 7.50 mmol) ^in^.fco 1 »M^bT^ST"S^ 7jc»^T 

^ pd^i/at 3 niiffiifeo foto&tzmmmz. ffiffifcmmj- h u •> atk^ 

l- (5— >7V-2-£U^;i/) -4-7<7 c ;i/tr^u^> 

(0.78 g, 2.5 mmol) £f#fco 

'HNMMCDCL,) tf(ppm): 8.39 (1H, d, J = 2.4Hz), 7.59 (1H, dd, J = 8.9,. 2.4Hz), 
6.61 (1H, d, J = 8.9 Hz), 4.43 (1H, brs), 3.96 (2H, ddd, J = 13.5, 8.9, 4.6Hz), 
3.39 (2H, ddd, J = 13.5, 10.5, 3.0Hz), 2.15-2.05 (2H, m), 1.70-1.50 (2H, m), 
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1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 317 (M + H) + 

(2) 4- tert-^h^^>*;i/^-;i/^^y- 1- ( 5 -*sTJ - 2 -tfU VM 
-4-*?)V\f^V*J> (0.78 g, 2.5 mmol) ©1, 4 -V (5 iL) 
fcs *^Ts 4iol/L^fb7j<^-l 5 A-*J-t*yymWi (50mL) £«bfco R 

jfomz^u-e immmn&, m^mm^u p;i^>T*£&£ft$bfco mm 

(100 mL) CjftdPU BioRad AG (SiSl^Hl) 1-X8-T *>Xtj|^^> (40 

g) £/jd;LTs 5»Bia«ibfco Sj»*%il5a»s »^lit4-7;;-i- 

(5-^7V-2-eU $>;]/) -4-^^-;i/t:^U^> (0.53 g, 2.5 mmol) %n 

tZo 

! H NMR (CDCI3) d(ppm): 8.38 (1H, d, J = 2.4Hz), 7.57 (1H, dd, J = 9.2, 2.4Hz), 
6.61 (1H, d, J = 9.2 Hz), 3.95-3.70 (2H, m), 3.70-3.55 (2H, m), 1.65-1.50 (4H, 
m), 1.33 (2H, br s), 1.19 (3H, s). 
APCIMS (m/z): 217 (M + H) + 

(3) (2) T*t#£tlfc4-7^y- 1- (5-i/7;-2-XVPfr) -4-* 
^;Vt'^U^> (0.53 g, 2.5 mmol) <D*#;-)mffi (10 mL) fcs zK^T-?r*H 
^ 6011155 iZtmcD (S) - 1 - ynt 7tf ;V- 2 - l^O 'J i?>*M- b 'J 
;K174mg, 0.80 mmol) £7JD;Ls ifiT'4W#lfeo &J&WL&fflfc&» zk^flD 

mv>yV-fa (272 mg, 0.770 mmol) &*§fco 

(4) (3) -£mt>fotz7 U-# (272 mg, 0.770 mmol) CD 1 , 4-^^^-^>^ 
* (10 mL) {3 S 4 nol/Lffi-fb**- 1 , 4 -$>**tf>««[ (0.5 mL) &*#Tt? 

iniu i o^H«#bfco «faibfc«ja**abTx »ia<b£* (iss mg, 

0.440 mmol) bT&fco 
JR*: 57% 

'H NMR (DMSO-dg) <5(ppm): 9.05 (2H, br s), 8.49 (1H, d, J = 1.9Hz), 7.87 (1H, 
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dd, J = 9.2, 1.9Hz), 6.99 (1H 3 d, J = 1.9 Hz), 4.83 (1H, dd, J = 6.8, 4.1 Hz), 
4.38 (2H, m), 4.15-3.88 (2H, m), 3.80-3.70 (1H, i), 3.70-3.50 (2H, m), 3.20-3.05 
(2H, m), 2.25-2.10 (2H, m), 2.10-1.95- (2H, m), 1.95-1.80 (4H, m), 1.45 (3H, 
s). 

APCIMS (m/z): 353 (M + H) + 

HW20: (S) - i-[i- (2-f^.^^;i/) -4-^^<;^;i/T^y] 

)v- 2 - 1- p >; v y iDW-- v <; ;i/ 2 mmm at-^m 208) 

( 1 ) #%0J 22 \zum<DJ3fe°T:m £>*i&4-:r^-l- (2-tr^ tr^. 
Ui?> (1.07 g, 6.00 mmol) ©N, N-^tSMVI/A^ h* (15 mL) $g«fc N 
^M-e^aitfF 6011155 fcfBH© (S) - 1 -^u^T-bf-K- 2 - KD U 

h >j;i/ (434 mg, 2.00 mmol) ON, N-^fMM7^ K (5 mL) ®Wl 

;i/=8/l) till, mBfb^©7U-#: (127 mg, 0.400 mmol) 

(2) (1) T*tf &nfc7U-fr (127 mg, 0.400 mmol) (D* (1.5 mL) ^ 
mts 4mol/L^b7K^- 1, A-V^^ymWi (0.30 mL, 1.2 mmol) £iP;tfco 

U HHB^t) (35 mg, 0.09 mmol) *mm£M>t bTtffco 
«*: 5% 

»H NMR (DMS0-d 6 ) S(ppm): 8.40 (1H, s), 8.15 (1H, d, J = 2.2 Hz), 7.84 (1H, d, 
J = 2.2 Hz), 4.82 (1H, dd, J = 6.9, 3.9 Hz), 4.51-4.29 (3H, m), 4.19-4.00 (2H, 
m), 3.69-3.26 (3H, m), 2.94-2.84 (2H, m), 2.33-1.82 (6H, m), 1.71-1.50 (2H, 
m). 

APCIMS (m/z): 315 (M + H) + 

H»J21: (S) -1-[1- (2-3VU;!/) - 4 - t^'J V)IT^ J ]7^)]y 
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- 2 - KO U y >>b;i/^- h 'J ;i/ 2 jg&g (tfi-&4& 209) 

'H NMR (DMSO-d,) d(ppa): 9.38-9.18 (1H, a), 8.45-8.27 (2H, m), 7.92-7.8 (1H, 
a), 7.79-7.70 (1H, m), 7.62-7.36 (2H, m), 4.85 (1H, dd, J = 6.2, 5.1 Hz), 
4.76-4.65 (2H, a), 4.22-4.01 (2H, m), 3.72-3.36 (5H, a), 2.23-1.98 (6H, a), 
1.83-1.65 (2H, m). 
APCIMS (m/z): 364 (M + H) + 

msmzz- (s) -i-[i- (2-=3py^';-;W -4-t^u^;i/7^] t 
•fe^-;i/-2-^PU^v*;v^-hU;i/ 2» «b-&ti2io) 

4-T^y-l- (2-^7^-;i/) ^U^>©^t)bt:##^J24T*f#f>ns 
4-7^-1- (2 ^yy>ftfflV\ H»J20i:Pi^{CU 

JR$: 28% 

'H NMR (DMSO-de) <5(ppm): 9.30-9.01 (1H, m), 8.88 (1H, s), 7.83 (1H, d, J = 8.1 
Hz), 7.65-7.57 (2H, m), 7.44-7.38 (1H, m), 4.84 (1H, dd, J = 7.0, 4.3 Hz), 
4.73-4.68 (2H, a), 4.19-3.99 (2H, a), 3.63-3.34 (3H, a), 3.07-2.98 (2H, a), 
2.28-1.89 (6H, a), 1.76-1.55 (2H, m). 
APCIMS (a/z): 365 (M + H) + 

HJ&0O23: (S) -1-[1- (1—f V^U/l/) -4-t^';^;i/7^]7Mz 
^l/-2-KD'jy>>!jMrhij;i/ «bi^211) 

4-T5.S-1- ( 2 ^^»J^>CDftt>Dic#%^J25-r»^&ti§ 
4-7$ J -1- {\-4V*J U;i/) £^U^>£ffiV\ (S) -1-7x^7 
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'H NMR (DMS0-d 6 ) (5(ppm): 9.45 (1H, br s), 8.15 (1H, d, J = 7.7 Hz), 8.06-7.93 
(3H, m), 7.77 (1H, dd, J = 7.8, 7.0 Hz), 7.56 (1H, d, J = 7.7 Hz), 4.88 (1H, 
dd, J = 4.5, 4.5 Hz), 4.31-3.98 (2H, m), 3.66-3.23 (7H, m), 2.32-1.87 (8H, m). 
APCIMS (m/z): 364 (M + H) + 

f»J24:(S) - l-[2-^^;b- 1- (2-*y*tHJ ~;i/7^y) -2-7 

ptvi/T^y]T-b^;i/-2-t:DU^>*;^-h u;i/ 2«t§ Mb£-ti2l2) 

(1) #%^J27^IBtg©^T-t#e»tl?)2-T^y-2-^^;i/-N- (2-* J 

7W)\sT\y (865 ig, 4.00 mmol) ©N, N-^^f»A7^ 
h* (20 mL) ^Mfc^T;«fb^>£A --tK» (504 mg, 3.00 mmol) *M?L, 

mum.~e 5 frrumwLtzo ^©is^^^a^fF 6011155 tiBis© (s) - 1 -7 

d^7^^- 2 -t.*D Ui;>*;u^ h g;i/ (434 ig, 2.00 mmol) £fln£s @M 

7A^pyf^77^- (^pp^;i/A//^y-;i/=ioo/o~90/io) -cliu IS. 

(2) (1) T*f# e>tlfc7U-^©^^y-;i/«t4mol/LM^-l ) 4-5> 

^it>»^in^.feo MJET^«^§*bT#?>nfe^^2-7'P^y-;i/ 

-oi^y-;i/^^^bU lHI3to£tJ (93.0 mg, 0.219 mmol) ZM&l&^tLT 
JK¥: 11% 

'H NMR (DMSO-de) S(ppm): 9.00 (1H, br s), 8.41 (1H, s), 8.10-8.01 (1H, m), 
7.81-7.78 (1H, m), 7.59-7.54 (1H, m), 7.41-7.32 (1H, m), 4.79 (1H, dd, J = 5.7, 
4.3 Hz), 4.28-4.13 (3H, m), 3.84-3.47 (4H, m), 2.26-1.98 (4H, m), 1.38 (6H, 
s). 

APCIMS (m/z): 353 (M + H) + 
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HJ£^J25:(S) -l-[2-p<^;i/-l- ( 2 -*J V)VT 5. J ) -2-:7pfc:;i> 

T^y]T^f-;i/-2-h , D'j^>*;v^b u;v (fti^>2i3) 
fc#%#y 28 £ie«a©£&T-tf f.ti52-7^-2-^?-;v-N-(2-^yu;i/) 

> (860 nig, 4.00 mmol) £fljtr\ 4 mol/L tt-fbzfc*- 1 , 
U->*«0fti)Dfc7v;Hfcftfflv\ HJfifiaj24i;^I«t:bT«IBft^KJ (85.0 nig, 
0.182 mmol) £f#fc 0 

'HNMR (DMSO-de) <5(ppm): 8.03-7.65 (4H, m), 7.36-7.12 (3H, m), 6.57 (2H, s), 
4.86 (1H, dd, J = 6.8, 4.3 Hz), 4.27-3.16 (7H, m), 2.29-1.96 ( 4H, m), 1.43 (6H, 
s). 

APCIMS (m/z): 352 (M + H) + 

H»J26 :(S) -1-[1- (l-fV^y'j;i/7^) -2-^^-2-7-D 

2-y^^-2-p<^;i/-N- (2-*^*itU-;i>) 7uV)l,7$><Dftt>!) 
29 £HEf&®#ffiT*f# t>M2-7$;-N- ( 1 ~f V3V U;iO -2- 
^^;V7"Dt*;vr^> (860 mg, 4.00 mmol) £JSV\ 24 tmm^LXmm 

4t&® (136 mg, 0.320 mmol) 
16% 

'HNMR (DMS0-d 6 ) £(ppm): 8.01-7.68 (4H, m), 7.33-7.07 (3H, m), 4.87 (1H, dd, 
J = 6.2, 4.6 Hz), 4.34-3.16 (7H, m), 2.29-1.95 (4H, m), 1.41 (6H, s). 
APCIMS (m/z): 352 (M + H) + 

H«J27:(S) - i-[2-*^;i/- l- (4-*; y^r^s) -2-7 , ot:;i/ 

7U]7W-2-KDijy>*;V^h U;i/ 7Vj|/gl Mb£fj215) 

2-r^y- 2 -^^;i/-N- (2-^y^-y-u;v) 70^7^ >cDf^t>b t 
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##^J30tiB«S©^T'^#e»ti-2)2-7 ? $y-2-^^-N- V )l) 

7°D h\M/7 5. > (860 mg, 4.00 imol) £fl!V\ 4 mol/L i&fbzkfl- 1 , 4 -V^* 

y->mm(Dttib't)iz7-?)mzm\<\ mmm u hmm^xmmk^ (270 mg, 

0.578 mmol) %mtz 0 
W: 29% 

l H NMR (DMSO-dg) £(ppm): 8.39 (1H, d, J = 5.8 Hz), 8.27 (1H, d, J = 8.4 Hz), 
7.80 (1H, d, J = 6.8 Hz), 7.67 (1H, dd, J = 7.3, 6.8 Hz), 7.48 (1H, dd, J = 
8.4, 7.3 Hz), 6.66 (1H, d, J = 5.8 Hz), 6.55 (2H, s), 4.75 (1H, dd, J = 6.5, 
4.3 Hz), 3.83-3.02 (8H, m), 2.27-1.90 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 352 (M + H) + 

«$)28:(S) - l-[2-*?)V-l- (2-tr^-;i/T^y) -2-7'Df 

;v7^y ]7-k^v- 2 - to u f 'J ;i/ (ft-&t)2i6) 

31 tf3fB©# & ft* 2-7^-2-* ^-N-(2-b:7 ¥=.)],) 
7°ntVl/7 , ^> (664 mg, 4.00 imol) 4 mol/L ^b7^- 1 , 4-^f 

it>^oftfe(3C7T;v^^fflv\ 24 tmm^Lxmmih^m (217 mg, 

0.519 mmol) 

W: 26% 

•H NMR (DMS0-d 6 ) tf(ppm): 8.00 (1H, d, J = 1.4 Hz), 7.86 (1H, dd, J = 2.8, 1.4 
Hz), 7.61 (1H, d, J = 2.8 Hz), 6.94 (1H, t, J = 6.6 Hz), 6.58 (2H, s), 4.72 
(1H, dd, J = 6.9, 4.2 Hz), 3.83-3.29 (7H, m), 2.26-1.90 (4H, m), 1.07 (6H, s). 
APCIMS (m/z): 303 (M + H) + 

«^J29:(S) - l-[2-^;i/- 1- (5-^hD-2-tfU^T^y) - 
M7) 

(1) #%#J32 tfatg©7?«T^e»n^2-T^y-2-^^;V-N- (5-^- h 
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u-2-W)*J)V) T'Dfjl/T^ (1.26 g, 6.00 mmol) <D THF (14 mL) $gfcfc: N 
^T'^a^ffF 6011155 fcfB»0 (S) -l-7Dm^l/-2-h-D>Ji;>* 
(434 mg, 2.00 mmol) £jQ;u ffigt'4ffi»lfeo 

*;i/A/^^y-;i/=ioo/o~90/io) t?»»u mMb-sm®? U— ft (489 mg, 1.41 
mmol) fcftfco 

(2) (1) "e»fetlfc7';-# (489 mg, 1.41 mmol) (D*#;-)l (3 mL) 
t L-ffi5^(212 mg, 1.41 mmol )£#Qx.fc 0 MjEETT^7-;i/£g*UTt#£>ti£ 
M^2-7°D^y-;i/T"^U flnaft'-M (606 mg, 1.22 mmol) 

IR*: 61% 

'H NMR (DMSO-ds) 5(ppm): 8.87 (1H, d, J = 3.0 Hz), 8.18-8.03 (2H, m), 6.71 (1H, 
d, J = 9.2 Hz), 4.75 (1H, dd, J = 6.8, 4.3 Hz), 4.16 (2H, s), 3.66-3.40 (7H, 
m), 2.25-1.91 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 347 (M + H) + 

H»J30:(S) - 1 -[ 2 1 - (2-£DS>;KP$y) -2-7PhVV 

y$.;]T*3-)\/-2-\zvv*j>'t>)]s#=.Y U> ab-£ti2i8) 
2-7=- y-2-^5f-;v-N- (5-- b n - 2 - e v ^;v) /dw^xo 

f^t»Dfc##^J33{Cffi«©^^# 2-7^y-2-*^l/-N- (2 -If 
U^;i>) 7'D^;i/T^> (744 mg, 4.50 mmol) £JBV\ L-$iER<Z>ttfe D £ 7 

n*m\ m^m29tmm^Lxm^b^m (268 mg, 0.642 mmoi) 

mm-. 43% 

! H NMR (DMSO-de) S(ppm): 7.91 (1H, d, J = 5.1 Hz), 7.35 (1H, dd, J = 7.0, 6.5 
Hz), 6.56-6.43 (3H, m), 6.56 (2H, s), 4.74 (1H, dd, J = 6.7, 4.4Hz), 3.55-3.28 
(5H, m), 3.28 (2H, d, J = 5.2 Hz), 2.24-1.87 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 302 (M + H) + 
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HMI31:(S) -l-[2-*?-)l-l- (5-h'J7;i/tD^^-2-b*'J^ 
JIT ^ J ) - 2 - T D ^ y ] T-fe 2 - b D 'J y >£;b**- h U ;i/ 77 
(ft£rt)2l9) 

fttoD{i##M34t:|3«©^^fie)ti§2-7'^y-2-^^;i/-N- (5- h 
>J7;i/7i-D^^;i/-2-t:';^) 7°Db';i/7^> (1.05 g, 4.50 mmol) 

1- m^mo^h^)^7^)vm^m\ nnmzv tmnfcLzmzfc&m (548 mg, 

1.33 mmol) £f#fc 0 
JR*: 89% 

] H NMR (DMSO-de) tf(ppm): 8.24 (1H, d, J = 2.7 Hz), 7.62 (1H, dd, J = 9.0, 2.7 
Hz), 7.43 (1H, t, J = 5.7 Hz), 6.70 (1H, d, J = 9.0 Hz), 6.58 (2H, s), 4.73 
(1H, dd, J = 6.2, 4.9Hz), 3.61-3.25 (5H, m), 3.37 (2H, d, J = 5.7Hz), 2.17-1.95 
(4H, m), 1.09 (6H, s). 
APCIMS (m/z): 370 (M + H) + 

H»J32:(S) -1-[1- (3, 5-^7PD-2-b*U^;i/T^/) -2-* 

2 -7"D tVl/T^y ]Tlz3-)l- 2-bD U^>*;i//Jf- h U;V 
i& (fb^t)220) 

2-r^y-2-^^;i/-N- (5--hn-2-bU^;i/) 7°Df;i/T=->© 
^t>D^#%^J35tfB®©^T-f#5>ti?) 2-^^y-N^ (3, 

2- b'U^;i/) -2-^5 1 ;i/7 , Dt:;V7^> (1.05g, 4.50 mmol) %m\ 

^©ftt>^{c7^«§ffi^s i»j 29 tmm^^xmm^^m (475 mg, 0.977 

mmol) £f#fc 0 
Jfc#: 65% 

'H NMR (DMSO-de) <5(ppm): 7.98 (1H, d, J = 2.4 Hz), 7.83 (1H, d, J = 2.4 Hz), 
6.58 (2H, s), 6.48 (1H, t, J = 5.4 Hz), 4.77 (1H, dd, J = 6.5, 4.5 Hz), 3.68-3.21 
(5H, m), 3.40 (2H, d, J = 5.4 Hz), 2.25-2.01 (4H, m), 1.10 (6H, s). 
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APCIMS (i/z): 370 ( 35 C1 3S C1M + H) + , 372 ( 35 C1 37 C1M + H) + , 374 ( 37 C1 37 C1M + H) + 
^M33:(S) -1- [1- (5-*;W^^f;i/-2-t!U^;i/T^y) -2-* 

2-7 , DW^;]7-fefji/-2-tD'j i>yfi)\;X=- h u Mfo&h 221) 

13 y 36 fciawo^Srcft&ti* 2-7^-N- (5-*;w^>r;v- 
-2-^WD^7^>$ffli\ «^'J29 (l) tmm^vx 

JR*: 43% 

>H NMR (DMS0-d«) 5 (ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.80 (1H, dd,' J = 8.9, 2.3 
Hz), 7.08 (1H, br.s), 7.01 (1H, br s), 6.53 (2H, s), 4.73 (1H, ■), 3.82-3.27 
(6H, m), 2.19-1.81 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 345 (M + H) + 

nMMM: (S) - 1 -[ 1 - (3-i/7S-2-\£5V-JUT$.;) -2-^^;U 
-2-7*0 J 2 - trn y p>*;M*- h y;i/ 7?« (lb 
^222) 

^t>?)fc##^J37{cgB«o^-et#e>ti-s 2-T^y-N- (3—>7V-2-£ 
-2-^WDt;v?=> (860 mg, 4.50 mmol) IHg5^© 
^!){:7y;i/MV\ H»J29 hleHi^LTlilB^t) (145 mg, 0.327 mmol) 

«: 22% 

'H NMR (DMSO-de) 5(ppm): 8.29 (1H, d, J = 2.4 Hz), 7.90 (1H, d, J = 2.4 Hz), 
7.21 (1H, br s), 6.60 (2H, s), 4.75 (1H, dd, J = 6.8, 4.3 Hz), 3.66-3.17 (7H, 
m), 2.24-2.04 (4H, m), 1.09 (6H, s). 
APCIMS (m/z): 328 (M + H)* 
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HJB09 35 : (S) -1- {1- [5- (N, N-S>**\>KP$ J -2- 

Kysw^y] -2-^^i/-2-7Db;;i/?u} 7-fe^;i/-2-t?D >jj?> 

r. h U ;u 7 ^iUKft- (4b£t) 223) 
#%$J38tfiBfl©^T*^ft3 2-r^-N- [5- (N, N-^^^;i/T 
- 2 -t:U^;u]- 2 -^5^7*0 tVbT^ >(532mg, 2.25mmolX 
MM^LT)l^ f- (Merck, Aluminium oxide 90 active basic 0.063-0.200 mm, 326 mg) 
©N, N-^fM;i/A75 h* (10 mL) iit, 0 "CT'*®^ 6011155 Iztm 
©(S) - 1 -7P€7t^-2-tP U^>#;i/^- h UM326mg, 1.50 mmol) 

£ in*.-, mux 1 . 5 mmmn t &<> * ? -y h § ^ ltsjs« 3ii u &^ 

A/^^y-;i/ = 100/0^90/10) T'UMU ^IB<b^t)©7U-#: (37.0mg, 0.0993 
mmol) £f#fc 0 

(2) (1) T'#e>Hf;7iJ-ft: (37.0 mg, 0.0993 mmol) (1 mL) m 

m^yvfrB. (11.5 mg, 0.0993 mmol) %mZ.fz<> */-;v£®£U 

mmh&m (23.0 mg, 0.0471 mmoi) ^m^m^tLxmtco 

3% 

'H NMR (DMS0-cU (!) (ppm): 8.08 (1H, d, J = 2.2 Hz), 7.49 (1H, dd, J = 8.6, 2.2 
Hz), 7.09 (1H, t, J = 6.2 Hz), 6.63 (1H, d, J = 8.6 Hz), 6.57 (2H, s), 4.77 
(1H, dd, J = 7.0, 4.3 Hz), 3.80-3.20 (5H, m), 3.43 (2H, d, J = 6.2 Hz), 2.97 
(6H, s), 2.25-1.86 (4H, m), 1.18 (6H, s). 
APCIMS (m/z): 373 (M + H) + 

36 : ( S ) -1-[1- (5-^Dn-2-f'J^l/7^y) -2-*3-fr- 

2-7'Dtr;i/7'^y]T-fe5 L ;i/-2-trou^>*;i/^-h u;v y^jimu 

^ 224) 

2-t^-n- [5- (n, N-^^^-;vT^y*;i/^-;i/) -2-^uy;i/] 
- 2 - / ^;i/7°n tf;i/T =• >©fU) D t:#%^J 39 £f3IB©;S&T-# ti3 2 - 7 ^ 
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y-N- (5-^DD-2-fijyjl/) -2-^WDtVl/7^> (163 mg, 0.816 
imol) fl»J35 tmmtis-zmMb&W) (60.0mg, 0.133 mmol) £*#fco 

'H NME (DMSO-^) 6 (pen): 7.92 (1H, d, J = 2.7 Hz), 7.45 (1H, del, J = 8.9 Hz, 
2.7 Hz), 6.99 (1H, t, J = 5.1 Hz), 6.62 (1H, d, J = 8.9 Hz), 6.56 (2H, s), 4.78 
(1H, dd 3 J = 6.2, 4.6 Hz), 3.82-3.25 (5H, m), 3.40 (2H, d, J = 5.1 Hz), 2.25-1.90 
(4H, m), 1.18 (6H, s). 

APCIMS (m/z): 336 ( 35 C1M + H) + , 338 ( 37 C1M + H) + 

M37:(S) -l-[2-**\«/-l- $P-^t$;) -2-7-D 

t';i/T^y]T-ir^;i/-2-t:nu^>*;i/^- hu;i/ y^^WM (fb^225) 

( 1 ) 40 izmmo^mnn 2 - r - 2 n - ( 2 - 1: v 

5. 7X2 > (374 mg, 2.25 mmol) s 7 y-fb* U £ A (50 MMl on -fe 

7^ h, 872 mg, 7.50mmol) ON, N-i^^fM;i/A7^ K (6 mL) $8*£fc N 0 °C 
7?^H^f«F 6011155 fcf3«gO (S) -l-^D^7'-te^;i/-2-t!PU^>*;^ 
-hU;v (326 mg, 1.50 mmol) fcj&niU RlftT3«FlllHR#lj!t. ■feS-f h&ttjB 

100/0-90/10) TfKffiU »l3fll^»of7U-# (347 mg, 1.96 mmol) £f#fc 0 

(2) (1) -Cftfetlfc^U-tt (347 mg, 1.96 mmol) ©p<*y-;i/ (3 mL) g% 
C7t;H (227 mg, 1.96 mmol) ^oxfeo MET"^ *y-;b£^SU *HI3<b 
£«J (359 mg, 0.858 mmol) SfttfeigJ: LTfcfco 

JR*: 57% 

J H NMR (DMSO-de) 5 (ppm): 7.35 (1H, t, J = 6.4 Hz), 6.56 (2H, s), 6.44 (2H, d, 
J = 6.4 Hz), 4.74 (1H, dd, J = 6.8, 4.4 Hz), 3.65-3.16 (8H, m), 2.24-1.87 (4H, 
m), 1.10 (6H, s). 
APCIMS (m/z): 303 (M + H) + 
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H»J41:(S) -l-[2-p<5 L ;i/-l- (2-^T\/U;i/T^y) -2-7Dt 
;V7^]7-fe^- 2 -tD 'Ji;»!7M- h U;i/ 77;i/i| (ft-£ti 226) 

(2-*-7VU;i/) T-DhVl/Z^^ (410mg, 2.40 mmol) £ ^HIB-fbi^t/ (157 mg, 
0:371 mmol) * LXntzo 
15% ' 

'H NMR (DMS0-d 6 ) tf(ppm): 6.98 (1H, d, J = 3.8 Hz), 6.61 (1H, d, J = 3.8 Hz), 
6.56 (2H, s), 4.78 (1H, dd, J = 6.5, 1.9 Hz), 3.79-3.33 (6H, m), 2.24-1.99 (4H, 
in), 1.18 .(6H, s). 
APCIMS (m/z): 308 (M + H) + 

liW42:(S) -l-[2-*?-)V-l- (1, 3, 4 -3-T*J7^-)V- 2 — f 
;i/7^y) -2-7v¥)l>T$.;)7Jz3 L )l-2-¥uV¥>l])l'#-hV})' 7^ 

mmm 37 1 mm^mx\ ##09 42 xm z> ntz 2 - 7 ^ ; - 2 -p< 3^- n - 

(1, 3, 4-^T^T^J—)l-2-^)]/) 7n¥)l7 5.> (632 mg, 3.67 mmol) 
£t)#l3ftl^ (730 mg, 1.72 mmol) £ UTlifco 
IR#: 47% 

l H Nffi (DMSO-dJ S(ppm): 8.60 (1H, s), 6.57 (2H, s), 4.76 (1H, dd, J = 6.8, 
4.3 Hz), 3.76-3.42 (6H, m), 2.22-2.02 (4H, m), 1.24 (6H, s). 
APCIMS (m/z): 309 (M + H) + 

H»J43.:(S) - 1 ~[ 1 - (5-W-2-WJ;V7^y) -2-*?Jl 
-2-7°v¥)V7 5.;]T-te7-)i-2-¥D Ui?>*;i/^- h u;v (<fb 
•£t)228) 

ws^j 37 tmrntefitex, 43 T^#£>*ifc 2 -7^ / -n- ( 5 —>tv 

-2-^T\/U;i/) -2-^^;i/7-Dl^;VT^> (581 mg, 2.96 mmol) immit 
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&® (872 mg, 1.95 imol) £ bTfifco 
JR*; 66% 

'H NMR (DMSO-dg) 6(ppm): 7.86 (1H, d, J = 2.7 Hz), 6.59 (2H, s), 4.74 (1H, dd, 
J = 6.8, 4.6 Hz), 3.61-3.37 (6H, m), 2.20-2.01 (4H, m), 1.09 (6H, s). 
APCIMS (m/z): 333 (M + H) + . 

SHH609 44-:(S) - 1 -[2 -*?)V- 1 - (4-7i~;i/-2-f 7VU;V7U) 

mmm 37 tnm^mx\ mm 44 T?fc>nfc 2 -7$ y - 2 - **-;v-n- 

(4-7x-^-2-f7^'J;i/) 7-nfc.Vl>r=- > (741 mg, 3.00 mmol) J;D^fH 
"fcG® (1.28 g, 0.257 mmol) UTtffco 
JR*: 86% 

•H NMR (DMS0-d 6 ) tf(ppm): 7.82 (2H, d, J = 7.6 Hz), 7.56 (1H, m), 7.36 (2H, d, 
J = 7.6 Hz), 7.25 (1H, m), 7.01 (1H, s), 6.58 (2H, s), 4.66 (1H, t, J = 5.4 
Hz), 3.62-3.27 (6H, m), 2.09-1.94 (4H, m),.1.12 (6H, s). 
APCIMS (m/z): 384 (M + H) + 

HJfc#tJ45:(S) -1- {1- [5 - (N, N-S^^l^ J -4- 

2 -?-tVV)vt$.;~\ -2-^f;i/-2-7ot;i/7^y} r-fe^i/- 

2 - tr D U y y ij^yf,- h rj ;u 7 ^;u$jtg (ft^tJ 230) 

n»j 37 tmm-&j)&-Cs mm 45 -et#e>ti& 2 -7^ y -n- [5 - (n, 

N-^^^;i/T^y^;i/^-;i/) -4-^^;i/-2-^T\/u;i/] -2-p<^;v7' 

Pt;i/75> (645 mg, 2.21 mmol) <fc D flHB-fb^ (745 mg, 1.37 mmol) 
JRatS: 62% 

*H NMR (DMSO-dg) S(ppm): 8.43 (1H, br s), 6.58 (2H, s), 4.76 (1H, dd, J = 5.7, 
4.3 Hz), 3.67-3.30 (6H, m), 2.67 (6H, s), 2.33 (3H, s), 2.07-1.98 (4H, m), 1.14 

71 



WO 02/051836 



PCT/JP01/11578 



(6H, s). 

APCIMS (m/z): 429 (M + H)* 

ISflBfl 46 : ( S ) -1-[2-pW1/-1- (5-^^;i/-2-WJ;i/7^) 
- 2 - 7° p tr;i/7 * 7 ] 7*-fe - 2 - k p y y > h 'J ;i/ 7 wgyfi (fls 
£*&231) 

i-5 2 -frWfr) 7u\Zfl,T$> (500 mg, 2.70 mmol) k^WMik 
(378 mg, 0.865 mmol) *&&mfot LXmtco 
JR*: 32% 

*H NMR (DMSO-dJ <5(ppm): 6.63 (1H, d, J = 1.6 Hz), 6.56 (2H, s), 4.77 (1H, dd, 
J = 6.5, 4.6 Hz), 3.72-3.25 (6H, m), 2.19-2.01 (4H, m), 2.19 (3H, s), 1.14 (6H, 
s). 

APCIMS (m/z): 322 (M + H) + 

H»J47: (S) - l-[4-^;i/~ 1- (2-^7^JV) - 4-\Z^) i?)V7 

4-7**7-1- (5-^77-2-fU^;i/) -4-xfMi^iJj;i/©fti) 
Dfc#%W7^#£*i,3 4-7^7-4-^;v- 1- (2-^^^-;i/) f^'J 

JR*: 25% 

•H NMR (DMSO-de) tf(ppm): 9.13 (1H, br s), 9.05 (1H, br s), 8.40 (1H, d, J = 
1.4 Hz), 8.16 (1H, dd, J = 2.7, 1.4 Hz), 7.84 (1H, d, J = 1.4 Hz), 4.83 (1H, 
dd, J = 7.0, 4.3 Hz), 4.30 (2H, d, J = 13.5 Hz), 4.10-3.90 (2H, m), 3.70-3.60 
(1H, m), 3.53 (2H, m), 3.15-3.00 (2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, 
m), 1.95-1.75 (4H, m), 1.44 (3H, s). 
APCIMS (m/z): 329 (M + H) + 
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H»J48:'(S) -l-[4-^9MV-l- (2-KU 
4-^5.^-4-^^-1- (5-7i^-2-K'J^) t^'J^XDft 

t>t){c##^j48T ; f#&n?.4-T^y-4-^^;i/-i- ^ 

JR*: 29% 

'HNMR (CDClj) S(ppm): 8.28 (2H, d, J = 4.6 Hz), 6.44 (1H, t, J = 4.6 Hz), 4.78 
(1H, d, J = 7.0 Hz), 3.95-3.75 (4H, m), 3.75-3.60 (1H, m), 3.60-3.40 (1H, m), 
3.40 (2H, d, J = 1.1 Hz), 2.40-2.05 (4H, m), 1.70-1.50 (5H, m), 1.15 (3H, s). 
APCIMS (i/z): 329 (M + H) + 

mmprn-. (s) -1 -[4-^^-1- (4-t?y^-;i>) -4-£^y^;i/ 

4-T^y-4-/^;u-l- (5-7i-;i/-2-KU^i/) t^y^>©ft 
fc>Dt##W9Tff£fts 4 4-^9^-1- (4-tr';>^-;v) tr 

W :.8X 

'HNMR (CDCI3) <5(ppm): 8.57 (1H, d, J = 1.1 Hz), 8.16 (1H, d, J = 6.5 Hz), 6.49 
(1H, dd, J = 6.5, 1.1 Hz), 4.78 (1H, d, J = 6.8 Hz), 3.85-3.40 (6H, m), 3.37 
(2H, d, J = 1.6 Hz), 2.30-2.10 (4H, m), 1.60-1.40 (5H, m), 1.14 (3H, s). 
APCIMS (m/z): 329 (M + H) + 

IWJ50: (S) - i-[4-^^;v- l- (5-h y 7;M-P^;u-2-t?y^ 

» - 4 - t^'j ^iV7^ ]7tf jl/- 2 - t^o 'J y |- y;i/ 2 JIM 
(fc£tl235) 

4-T$;-l - ( 5 - ^>7V - 2 - 1: >J -4-*3-)W^V9><Dttt> 
##$|50T*t# *dM4-7%; -A-tl-fr-l- (5- h 'J7MD^f 

;v_ 2 -b-i;y;i/) t:^yy>£/ai\ (S) - 1 -70^7^- 2-trn y 
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bTffil\ 3SK60919 (3) #l>* (4) h|5l1ifctT^B3^tl^#feo 

*H NMR (DMSO-de) (5(ppm): 9.09 (2H, br s) 3 8.41 (1H, d, J = 2.7 Hz), 7.83 (1H, 

dd, J = 9.2, 2.7 Hz), 7.04 (1H, d, J = 9.2 Hz), 4.83 (1H, dd, J = 6.6, 4.2 Hz), 

4.37 (2H, m), 4.15-3.90 (2H, m), 3.70-3.60 (1H, m), 3.60-3.40 (2H, m), 3.15-2.95 

(2H, m), 2.25-2.10 (2H, m), 2.05-1.95 (2H, m), 1.90-1.75 (4H, m), 1.45 (3H, 

s). 

APCIMS (m/z): 395 (M + H) + 

mmmsu (s) - 1 -[ 1 - (5-^dd-2-^u^) -4-*m-4-v 

(1) ##0!l5ra#£>ti3 4-T^-l- (5-£nn-2-£U^;i/) -4- 
.^;i/t^D *J> (310 mg, 1.37 imol) ®7t h^f 'J;i/il (10 mL) £ s 7 >y 
WJ<?A (50M5Un-te7^ K 580 mg, 5.00 mmol) ^J^TT^S!^ 14F6011155 

fcia»© (S)-l-^Dmf^-2-Kni;y > h y ;i, (217 mg, l . oo 

mmol) £2in;LTs SifC 106«#Lfco Ki^lIbT, JWftSWtbT^feh 
(362 mg, 1.00 mmo.l) £*#fco 

(2) (1) T'#?>nfe7»;-#: (362 mg, 1.00 mmol) 01, 4-V**V>m& 
(10 BL)fc s 4 mol/L^bzfcKS- 1, 4-^*^>«f« (5 mL) £zktf?TT*j!JD*s 

&»fbU aUBib^ (330 mg, 0.759 mmol) Zm&ffimtLXmco 
IK*: 55% 

'H NMR (DMSO-dJ S(ppm): 9.06 (2H, br s), 8.11 (1H, d, J = 2.7 Hz), 7.65 (1H, 
dd, J = 9.2, 2.7 Hz), 6.97 (1H, d, J = 9.2 Hz), 4.83 (1H, dd, J = 7.0, 4.6 Hz), 
4.21 (2H, m), 4.10-3.90 (2H, m), 3.75-3.65 (1H, m), 3.65-3.50 (2H, m), 3.05-2.95 
(2H, m), 2.24-2.10 (2H, m), 2.05-1.95 (2H, m), 1.90-1.75 (4H, m), 1.42 (3H, 
s). 
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APCIMS (i/z): 362 ( 35 C1M + H) + , 364 ( 37 C1M + H) + 

mMmZ: (S) - 1 -[4-;<3Ml/- 1 - (5-7i-;i/-2-t'J^l/) -4- 
£^ U ^]7W-2t-Kdij y h u ;i/ (ft,£-f]237) 

##^i53T'#e>ti^4-T5/-4-^5 L ;i/- 1- (5 - 7^;i/-2-t°yy 
(1.25 g, 4.68 imol) ©N, N-^f;i/*M7^ Kigifc (15 mL) 
fc> *g|^fF6011155£I3»© (S) - 1 - ^Dt7-fe?-;V-2-KPUy>AM 
- h U;i/ (326 mg, 1.50 imol) £SP;u l*Jl»bfco SfKi^Ilts 

.^fr&lfeiUbU SSB^b^. (556 mg, 1.38 nunol) £f#fc 0 
am: 2% 

*H NME (CDClj) <5(PW): 8.43 (1H, d, J = 2.7 Hz), 7.70 (1H, dd, J = 8.9, 2.7 
Hz), 7.53 (2H, d, J = 7.6 Hz), 7.41 (2H, dd, J = 7.6, 7.6 Hz), 7.30-7.27 (1H, 
■), 6.73 (1H, d, J = 8.9 Hz), 4.90 (1H, d, J = 8.1 Hz), 3.80-3.50 (6H, i), 
3.50-3.30 (2H, m), 2.40-2.10 (4H, m), 1.80-1.50 (5H, m), 1.16 (3H, s). 
APCIMS (m/z): 404 (M + H) + 

HJS0IJ53: (S) - l-[4-^^)l-l- (2-fcTUy;i/) -4-^'jy)l/7$ 

;]7W-2-tn'j^>*M-hU;i/ 2M (<fb£M8) 

^igti^TN, N-^^fWM7^ Fzmmt\sxm\ mrnmsitmrn 

fcbT«Efc^S«fc. 
JR*: 4855 

'H NMR (DMSO-dfi) 5(ppm): 9.26 (1H, br s), 9.15 (1H, br s), 8.10-7.90 (2H, m), 
7.42 (1H, d, J = 8.9 Hz), 6.97 (1H, dd, J = 6.8, 6.8 Hz), 4.83 (1H, dd, J = 
7.0, 4.3 Hz), 4.38 (2H, d, J = 13.2 Hz), 4.15-3.88 (2H, m), 3.80-3.70 (1H, m), 
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3.70-3.50 (2H, m), 3.20-3.05 (2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, m), 
1.95-1.80 (4H, m), 1.45 (3H, s). 
APCIMS (m/z): 328 (M + H) + 

mfcfflte-- (S) - 1 -[1 - (5-^ry-2-fU^;b) -4-x?-;i/-4-t: 
*U yW^;]7t^- 2-KDU ^>£;i/#- h U;b 2&®& (fbi^9239) 

(1) #»J54T'# 6 *lS 4-7^-1- (5— >7V-2-t;'j^;i/) -4- 
x?-;H^y^> (485 mg, 2.11 mmol) ©N, N-^^*M7^ K$S& (10 
mL) t N zKM-fe^^A --7j<;» (177 mg, 1.05 mmol) S«S^6011155{3 
mm<D (S) -l-7'D^7t^-2-i;D'J ^>*;i/^fx h VM 152 mg, 0.700 

mmoi) £#nx., m.u-e mmmnLtzo m^mm^, jJc^jp^t.^od^a 

«B3fls^»07U-# (256 mg, 0.700 mmol) *mtz 0 

(2) ( 1 ) X>mt>ntz7 U— ft (256 mg, 0.700 mmol) ©TMM (30 mL) £ s 4 
mol/L^bTR^- 1 , 4-V**y->mm (2 mL) £2k#T-eJD;u SMT! 1 OM 

m (300 mg, 0.683 mmol) ^m^^tLXmtzo 
«t*: 32% 

'H NMR (DMSO-dg) S(ppm): 8.85 (2H, br s), 8.50 (1H, d, J = 2.2 Hz), 7.87 (1H, 
dd, J = 8.9, 2,2 Hz), 6.97 (1H, d, J = 8.9 Hz), 4.83 (1H, dd, J = 7.0, 4.9 Hz), 
4.27 (2H, d, J = 14.0 Hz), 4,05-3.85 (2H, m), 3.80-3.70 (1H, m), 3.70-3.50 (2H, 
m), 3.25-3.05 (2H, m), 2.18 (2H, dd, J = 9.5, 6.5 Hz), 2.10-2.00 (2H, m), 
1.95-1.75 (6H, m), 0.91 (3H, t, J = 7.2 Hz). 
APCIMS (m/z): 367 (M + H) + 

$mM55: (S) - 1 -[ 1 - (5— >7V-2-£U^;i/) -4-7i"^-4- 
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240) 

Dic#%0J55T-|#£>*l£4-7^y- 1 - -4-7 

»H NMR (DMS0-d 6 ) £(ppm): 9.51 (2H, br s), 8.49 (1H, d, J = 2.2 Hz), 7.87 (1H, 
dd, J = 9.2, 2.2 Hz), 7.75 (2H, d, J = 7.3 Hz), 7.55-7.40 (3H, a), 6.98 (1H, 
d, J=9.2Hz), 4.68 (1H, dd, J = 6.2, 4.1Hz), 4.44 (2H, d, J = 12.4Hz), 3.75-3.65 
(2H, ■), 3.60-3.40 (2H, m), 3.27 (1H, m), 2.95-2.65 (4H, m), 2.30-2.15 (2H, 
m), 2.10-2.05 (2H, m), 2.00-1.80 (2H, m). 
FABMS (m/z): 416 (M +. 2H)* 

HM56:(S) - 1 -[ 1 - (5-p< h*i/*)V#-))'-2-}ZV*J)VT$.;) - 
2-*3 L ))s- 2 - 7n hVl/7 ^y]7^;U- 2- If D>j^ h 1>>>1/ 7 

VMSm 241) 

(1) ##^J56icSS«&©£&T'l#&n3 (5-* 
;i/-2-trU^;V) -2-^Wn^7^> (335 mg, 1.50 mmolX 7yfb# 
'J>7A (spray dried) ( 174 mg, 3.00 mmol) ON, N-i^^fMM75 h* (4mL) 
«SitfcN 0 °CT^S#I i F6011155(3fBlg© (S) - 1 -7o^E7-fc3MV- 2 - h*P U 
S?>*;i/#=hU;i/ (217 mg, 1.00 mmol) £iD;Ls nWSSX^Wm bfco « 

*u f ?>tifell§ y 7 a d y h ^7 7 >f - (7od*;i/a/p<^7 

-;i/ = 100/0-90/10) T?*S§£U *W3fl3-&*©7y—» (301 mg, 0.837 mmol) £ 

(2) (1) -e*#kfrlfc7U~f£ (301 mg, 0.837 mmol) ©^*7-;i/ (3 mL) 
fC7-7;i/f (97.0 mg, 0.837 mmol) £iPx.fco MJ£TT*^ 7-;i^@£U Wt3 
<b&tl (332 mg, 0.698 mmol) §ifilgIfclTffe 0 

70% 
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'H NMR (DMSO-cO <5(ppm): 8.52 (1H, d, J = 2.2 Hz), 7.80 (1H, dd, J = 8.8, 2.2 
Hz), 7.32 (1H, br s), 6.62 (1H, d, J = 8.8 Hz), 6.58 (2H, s), 4.72 (1H, dd, 
J = 6.2 Hz, 4.6 Hz), 3.76 (3H, s), 3.68-3.33 (7H, m), 2.27-1.93 (4H, m), 1.09 
(6H, s). 

APCIMS (m/z): 360 (M + H) + 

H»J57:(S) 2-^^-1- (5-*^;i/-2-fcry^;KP^y) - 

t)242) 

(5-^ Y**/*)VK-)\'-2-W¥)V) -2-*3-)l7°u 

^ >©ft;b D fc#^j57icfa«©#&T-#^*i£ 2 -r^ ^ - 2 

N- (5-^^;V-2-fU^;i/) yu^JVT^y (269 mg, 1.50 mmol) £fl§V\ 
«fiaj56 UT^IB-fb-^t/ (265 mg, 0.614 mmol) £f#fc 0 
JR*: 61% 

*H NMR (DMSO-de) £(ppm): 7.75 (1H, d, J = 2.2 Hz), 7.22 (1H, dd, J = 8.6, 2.2 
Hz), 6.55 (2H, s), 6.50 (1H, d, J = 8.6 Hz), 6.30 (1H, t, J = 5.4 Hz), 4.75 
(1H, dd, J = 6.5, 4.6Hz), 3.66-3.36 (5H, m), 3.27 (2H, d, J = 5.4Hz), 2.18-1.98 
(4H, m), 2.08 (3H, s), 1.10 (6H, s). 
APCIMS (m/z): 316 (M + H) + 

Ultetfy 58 : ( S ) -1-[1- (5--T V7°Dt:;i/-2-tfU^;i/^^y) -2-t 
ft «b^243) 

2-r^y-N- (5-^ h^^>^;v^-;i/-2 -tru^;i^) -2-^^;i/7*P 

V)IT$ >©ftfc>Dfc##0J58£fa*©£&^#£ft3 2-T^-N- (5--T 
V7*Pt?;i/-2 -2-^f;;U7 , D^;i/7 7 ^> (74.0 mg, 0.357 mmol) 

H»J56i:|5i«^bT^fB<b^tl (66.0 mg, 0.142 mmol) £#fco 
W: 60% 
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'H NMR (DMSO-ds) tf(ppnt): 7.80 (1H, d, J = 2.3 Hz), 7.32 (1H, dd, J = 8.6, 2.3 
Hz), 6.55 (2H, s), 6.54 (1H, d, J = 8.6 Hz), 6.43 (1H, br s), 4.77 (1H, dd, 
J = 6.8, 4.6 Hz), 3.74-3.37 (5H, m), 3.30 (2H, d, J = 3.2 Hz), 2.78-2.68 (1H, 
m), 2.20-1.94 (4H, m), 1.15 (6H, d, J = 6.8 Hz), 1.14 (6H, s). 
APCIMS (m/z): 344 (M + H) + 

H»J59: (S) -2 - (2-i/7;-l-h'D'J^;i/) -N- [2- ( 5 
VV-2-Wi?)\/T$;) xf;v]7-k^^ K (Ib-^Ml) 

JMSktol?]' & > -ir S.tDl/'Vy-j it <( — $>*/1>(Bull. Chem. Soc. Jpn.X 
50^, 1956-1960 jf (1977^) ] 0 (S) - 2 - t'D U V>ti)l#- h U;P Wk 
M (0.10g, 0.75 mmol)© 1, 4-i>**V> (10mL) $g*l^ jft»*>J»>A (0.22 
g, 1.66 mmol K a^bftU^A (0.25 g, 1.51 mmol) 18T?ft&*i£ 2 

-^DD-N-[2-(5-^hn-2-t'J^7^)x^|/]7t^5 h* (0.23 
g, 0.89 mmol) &Jn;U 80°C"e4^»i»#bfeo «S*1:&E* 

ifflfcB**xatt*#8UB*Ji*PV h^5 7-f ~Tf»«U«IBfti«&«l (34.9mg, 
0.11 mmol) £t#fc 0 
IR¥: 15% 

*H NMR (CDClj) <5(ppm): 9.00 (1H, d, J = 2.6 Hz), 8.13 (1H, dd, J = 9.2, 2.6 
Hz), 6.41 (1H, d, J = 9.2 Hz), 6.36 (1H, br), 4.89 (1H, m), 3.79-3.68 (2H, m), 
3.66-3.55 (3H, m), 3.49-3.37 (1H, m), 3.31-3.19 (2H, m), 2.59 (1H, m), 2.19-2.06 
(2H, m), 1.94-1.75 (2H, m). 
APCIMS (m/z): 317 (M - H) + 

mmmeo: (s) -i-[2- (3-^Ty-2-t'u^T^) xf^>]7^ 

?-ji/-2-tD'J >^>*;i/^- h u;b Mb-^ti 302) . 

14 fc:fB©0^T*f#f>H5 2 - ( 3 - 2 - e >J S^VT 5 ; ) ^ 

S-Jl (0.20 g, 1.23nmol)0THF(lOinL)if^^ *#TT2k5&fb:*- h U £ A (60% 
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tttttt&fttt, 98.2 mg, 2.46 mmol) |5j^T'lM»bfeo SJ&iftfc 

(S) -^n ; E7-fe^;i/-2-t:D U^>*;i/^- hU;i/ (265 mg, 1.23 mmol) © 

thf (5 bl) mmzmTu mum^smm^n^o fiu&«fc'j>*©**imiu m. 

*7A^nvh^77^-«U «fBfo&$J (172 mg, 0.58 mmol) £#fco 

] H NMR (CDC1 3 ) d(ppm): 8.26 (1H, dd, J = 4.9, 1.8 Hz), 7.65 (1H, dd, J = 7.6, 
1.8 Hz), 6.60 (1H, dd, J = 7.6, 4.9 Hz), 5.94 and 5.87 (1H, br), 4.89 and 4.79 
(1H, m), 4.29 and 4.19 (2H, s), 3.83-3.71 (4H, m), 3.63 and 3.48 (2H, m), 
2.39-2.02 (4H, m). 
APCIMS (m/z): 300 (M + H) + 

H»J61: (S) -2— >3V-N-[2- ( 5 h D - 2 - tf U iVITK S) x 
MJ**y> (81 mg, 0.27 mmol) ©j&fb^l/ >, (5 mL) *g$fcU tuft© (S) 

-2-t:Di;.^>*;i/^-h';;i/ tfgftffi (73 mg, 0.55 mmol) ©Jg<b^^i/> (5 

mL) «^iax.fe^s ££>{CbUx?-;i^> (0.15 mL, 1.08 mmol) &in*x IrI 

2.5 mmmwhtco ^m^mo2- (2-7^xwv) - 5 - 

=-bW } )i?> (100 mg, 0.55 mmol) RV h V^JVT^ > (0.15 mL, 1.08 mmol) 
^iJ*y;i/*^A^ovh^7 7-f-TllMU mtth&m (148mg, 0.49 mmol) § 
JR*: 89% 

] H NMR (CDCI3+ tfS-Jl-di) tf(ppm): 8.94 (1H, d, J = 2.6 Hz), 8.14 (1H, dd, 
J = 9.2, 2.6 Hz), 6.52 (1H, d, J = 9.2 Hz), 4.68 (1H, m), 3.55 (2H, t, J = 5.9 
Hz), 3.46-3.35 (3H, m), 3.26 (1H, mj, 2.28-2.14 (4H, m). 
APCIMS (m/z): 305 (M + H) + 

7b£frtir stmM C 13 H 16 N 6 0 3 ( 304.308): C, 51.31; H, 5.30; N, 27.62. ^JmS: C, 



80 



WO 02/051836 



PCT/JP01/11578 



51.07; H, 5.33; N, 27.47. 

IWJ62: (S) -2-i/7J-N-[2- (3-W-2-tU^;i/7^) x 

###120 (1) -e^l&tl* 3 -3/7^-2- (2-7*h^r^*;i/**-;i/T^yji 
^) 7$;\fVi?y (112 mg, 0.43 mmol) &JSI4fcbTffiV\ ###120 (2) IB 
«®ffi31£f5V> 2 - (3-^>7y-2-t'J^I/) 7^if;i/7^> 2ig&£ 
fcH^fco #£>*ifc2- (3-^T^-2-tfU^;V) T^y^^;i/7-^> 2m 
IHM>8Hb*?-V> (10mL)M«t. zK^TT-hU^;V^^> (0.29 mL,- 2.08 
mmol) &t>*N, N-*;i/3t?— ;t>SM ^4?V— ;i/ (55.2 mg, 0.34 mnol) *M%-s IbJ 

1.5 Riaui#b&a^ tarn© (s) -2-Knu^>*;i/*=hu^tt»!i 

(37.6mg, 0.28 mmol) OMih^Vy (5mL) Stfb > (0.12 mL, 0.86 

mmol) ©&£&iftfc:*l1>TT!8iTU ^T',«lt#bfco SJfe*%«i(i^ M 
* ^ U # 7A^n?h^77^ — TJJMI U ttflBfti&to (23. 3 mg, 0. 08 mmol ) 

29% 

'H NMR (CDClj) 6(ppm): 8.24 (1H, dd, J = 4.9, 2.0 Hz), 7.67 (1H, dd, J = 7.6, 
2.0 Hz), 6.63 (1H, dd, J = 7.6, 4.9 Hz), 5.85 (1H, br), 5.51 (1H, br), 4.75' 
(1H, m), 3.70 (2H, m), 3.55-3.51 (2H, m), 3.39 (1H, m), 3.24 (1H, m), 2.27-2.11 
(4H, ■). 

APCIMS (m/z): 285 (M + H) + 

H»J63 : N-[2- (3-i/T;-2-VV¥)lT$;) x^-l-^D'Ji? 

(S) -2 -fD us?>A;i/jj?= h U/l/ tt»»©^t)D ttrn uy>*fflv\ 
H»J62 ^^tbT^IB-fb^^fco 
1R*: ltf 

'H NMR (CDC1 3 ) S(ppm): 8.25 (1H, dd, J = 5.0, 2.0 Hz), 7.67 (1H, dd, J = 7.6, 
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2.0 Hz), 6.61 (1H, dd, J = 7.6, 5.0 Hz), 3.67 (2H, m), 3.54-3.29 (6H, m), 
1.95-1.87 (4H, m). 
APCIMS (m/z): 260 (M + H) + 

»J64: (S) -N-[3- (3->7;-2-f'J^I/7U) 7° 

Dt';v]-l-^n'j^>#;u#*l^ K (4b^rM6) 

2- (3—>7V-2-eu^;i/) t =• y x^Mi/T ^ > 2 i£^©ft;fc> 0 fc s 
##^J2iti3®©^^#^n^3- (3-i/Ty-2-fU^;i/T^y) 7nt 

JR^: 82% 

•H NMR (CDC1 3 ) (5(ppm): 8.23 (1H, dd, J = 4.9, 1.8 Hz), 7.64 (1H, dd, J = 7.6, 
1.8 Hz), 6.59 (1H, dd, J = 7.6, 4.9 Hz), 5.77 (IhI t, J = 5.9 Hz), 5.63 (1H, 
t, J = 5.6 Hz), 4.78 (1H, m), 3.64 (2H, dt, J = 6.1, 5.9 Hz), 3.52 (1H, m), 
3.40-3.24 (3H, m), 2.32-2.15 (4H, m), 1.80 (2H, tt, J = 6.1, 6.1 Hz). 

HM65 : (S) - l-[2- ( 2 >£;b**1^ \ t ) ^?)IT5.;] 
T-fe^-;i/-2-^PU^>pb;i/^-hU;i/ 2im.^ Mb£Ml) 

(1) 59 tiBl©«f^5N-( 2 - 7^;xf;i/) - 2 ^tfU 

K (860 ig, 3.98 mmol) ©N, N-y^fWA7^ K (10 mL) 

m&k» ^T'^a^ 6011155 izmmcD (s) - 1 -ypt7-b^- 2 -vu 

U^>*;b^-h U;i/ (345mg, 1.59mmol) ©N,N-^3\M^l/A7'^ K (5mL) 

«£MiEg* U f# £ ft££S?S£ *5A^Dx'h^^7^-(^DD A/* * 
y-;i/=8/l) TitMU 4llfSfbi%'tJ© (322 mg, 0.910 mmol) zntzo 

(2) (1) TZnt>ntz7V-fo (322 mg, 0.91 mmol) <D**?;^-)V (3 mL) g$ 
Jc s 4 mol/L »fbzlcjfc- 1 , 4-^;**1t>« (0.68 ml, .2.73 mmol) ^JP^feo 
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U fflBffi£ft (145 mg, 0.340 ddboI) &m&ti&tbXWto 
W: 21% 

'HNMR (DMS0-d 6 ) £(ppm): 9.51 (1H, s), 9.38-9.30 (1H, ■), 8.24-8.20 (2H, m), 
8.05-7.98 (2H, m), 4.85 (1H, dd, J =5.7, 5.7Hz), 4.17-4.07 (2H, ■), 3.78-3.18 
(6H, m), 2.26-1.96 (4H, m). 
APCIMS (m/z): 353 (M + H) + 

«#0 66 : (S) -l-[2- {2-y=7yfl)\yif^X K) xf-;P7^ J ]7*? 

)v- 2 - tr d y v > h u ;u Mb^ti 402) 

N-(2-:P^:c^)-2-*y*tfV>£;i/tf*tK h*©fU>D£###l 60 

65 tnm^Lxmmit^^mzo 
mm-. 3% 

'H NMR (DMSO-dJ 5(ppm): 9.16 (1H, br s), 8.68 (1H, t, J = 5.8 Hz), 7.86 (1H, 
d, J = 1.4 Hz), 7.17 (1H, d, J = 3.2 Hz), 6.64 (1H, dd, J = 3.2, 1.4 Hz), 4.84 
(1H, dd, J = 6.2, 4.9 Hz), 4.16-4.02 (2H, m), 3.65-3.41 (2H, m), 3.39-3.24 (2H, 
m), 3.21-3.04 (2H, m), 2.23-1.88 (4H, m). 
APCIMS (m/z): 291 (M + H) + 

»J 67 : (S) -1- (2-^>X7U*xWV) 7^)]/- 2 -tf D V 

N-( 2 - :r 5. J x^-;i/) - 2-*; * h*©ftfc> D fc##0!| 61 
xm^hZN- (2-7^/xfj|/) ^>XT$ HHM65 h|SI#{cbT 

W: 21% 

>H NMR (DMSO-de) <5(ppm): 9.09 (1H, br s), 8.75-8.67 (1H, m), 7.89-7.86 (2H, 
m), 7.55-7.45 (3H, m), 4.84 (1H, dd, J = 5.5, 5.5 Hz), 4.17-4.01 (2H, m), 
3.65-3.06 (6H, m), 2.25-1.94 (4H, m). 
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APCIMS (m/z): 301 (M + H) + 

gMMGS: (s) -1- (i-^>V r ^;i/-4-tr^u^;u7 > ^y) 
- f p u v y h u ;i/ «b-£tj 404) 

(1.20 g, 6.00 mmol) ON, N-i^^WM7^ K (15 mL) S»t, ^Tr* 
iHb-te^A --7K» (504 mg, 3.00 mmol) ^^Px. s IrIMT* 5 ^jft^bfco 
^O^s *H#?F 6011155 \Ztm>(D (S) -l-^D : E7t^-2-tD'J^> 
h U;i/ (434 mg, 2.00 mmol) ON, N-^WM7^ K (5 mL) m 

mum-? 3 i$ias#i,fco mm^m&^m, ni:^n*M^ 

-;i/=8/l) tllU ^fB-fb^©7U-^ (680 mg, 2.00 mmol) Zntzo 
(2) (1) xn^nt^y (680 mg, 2.00 mmol) ©p<#y-;i/ (6 mL) ^ 

fcs 4 mol/L MfcTkm- 1 , 4-^^^>M (1.50 mL, 6.00 mmol) ZMZ-tco 

U ^IB^tl (180 mg, 0.48 mmol) Zm&MmbLTmc 0 
ft*: 24% 

•H NMR (DMS0-d 6 ) S(ppm): 9.22 (1H, br s), 7.47-7.43 (3H, m), 7.38-7.33 (2H, 
m), 4.84 (1H, dd, J = 6.8, 4.6 Hz), 4.01-3.99 (2H, m), 3.63-3.24 (7H, m), 
2.24-1.95 (6H, m), 1.58-1.34 (2H, ■)'. 
APCIMS (m/z): 341 (M + H) f 

«^J69: (S) -l- (i--n^y-r;i/-4-tf^u^;i'T^y)T-fe5 L ;i/-2 
-KDU v h y ;b j&gjg «b^i 405) 

4-7^-1 -^> N /-r;i/^^U^>©ftt>p{3##0iJ64T'#^tlS4-T$ 
ft*: 69% 
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*H NMR (DMS0-d 6 ) S(ppm): 9.34 (1H, br s), 8.78 (1H, dd, J = 5.1, 1.6 Hz), 8.74 
(1H, d, J = 1.6 Hz), 8.07 (1H, ddd, J = 7.8, 1.6, 1.6 Hz), 7.72 (1H, dd, J = 
7.8, 5.1 Hz), 4.85 (1H, dd, J = 7.6, 5.1 Hz), 4.17-3.98 (2H, m), 3.65-3.36 (6H, 
m), 3.24-3.06 (1H, m), 2.27-1.94 (6H, m), 1.74-1.51 (2H, m). 
APCIMS (i/z): 342 (M + H) + 

nmmiO: (S) -N-[2- (2-i/7;-\-¥UVV-)Vi3)VX-)\s£3-)\s7 
^y) ^>-fe*>x;i/*>7-^ h* ^*>*;b*>M «b^t)406) 

(1) 62 \zmm<Dj5&-cnt>tl%N- (2-7^x^V) ^>€>^;i/7h 
>7$ H (1.20 g, 6.00 mmol) ©N, N-S?^^*M7^ h* (20 mL) 
MUfcBWflF 6011155 t|3«B© (S) -l-7Dt7-fef;V-2-KDiJi?>5!3 

U;i/ (434 nig, 2.00 mmol) £fln;U 24 mmmWhtco 

pvh^77-f-(^np A/* * y -;i/=8/l ) U ^IB<b^tJCD 7 U - 
ft (480 mg, 1.43 mmol) £#fc 0 

(2) (1) Tfi^fc? D—ft (480 mg, 1.43 mmol) <D**;-}1 (3 mL) « 
£s ^^>^;V^>^ (138 mL, 2.15 mmol) £iD;Lfco * * y-;i/£@*LTf#*> 
ftfcSHS&'THFs zkfr&*gftfcU »fiBfli'&«B (460 mg, 1.06 mmol) &ft&f££2: 

IR*: 53% 

J H NMR (DMSO-dg) £(ppm): 7.83-7.80 (2H, m), 7.69-7.60 (3H, m), 4.83 (1H, dd, 
J = 5.9, 5.9 Hz), 4.01-3.85 (2H, m), 3.63-3.29 (5H, m), 3.09-2.89 (2H, m), 
2.59-2.49 (1H, m), 2.29 (3H, s), 2.25-1.93 (4H, m). 
APCIMS (m/z): 337 (M + H) + 

mum ii: (s) -l - a-'<> j e>z)i*-)i-4-v^)i?)]/7$.;) 7% 

2 -e.D Ui;>*;i/^- h u;i/ ffl& «b^407) 
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(1) ##^J65T-Ite>ti§4-T^y - 1 — <>H>Z)Vfc=.)lW)*?> (1.44 
g, 6.00 mmol) ©N, N-^^fMM7^ h* (20 iL) jSftts gfiT'^Sftfr 
6011155 fc|B«©(S) - 1 -7nm^-2-^D »;y>*;^- h ^ (434 
mg, 2.00 mmol) £i0;ts 24 mmmWLtzo £jffi$£$#BE3£& £Sal 

(^OP*M/^^y-;i/=8/l) TMU #iaflj^«07U-# (670 mg, 1.78 
mmol) %mtco 

(2) (1) Tl#£ftfc7>J-#: (480 mg, 1.78 mmol) ©**7— ;i/ (3 mL) mm 
iZs *9>ZK*>Wt (173 mL, 2.67 mmol) £iD;tfco * ;-Mf4bti& 
tl^a^2 -7°P^V-;K^^^-;^e>|g^bU#l3^tl (444 mg, 0.930 
mmol) »£iii£.fihLTf#£o 

IR*.: 47% 

l H NMR (DMS0-d 6 ) S(ppm): 9.01 (1H, br s), 7.77-7.63 (5H, m), 4.83 (1H, dd, J 
=5.9, 4.9 Hz), 3.99-3.94 (2H, m), 3.75-3.61 (4H, m), 3.45-3.32 (2H, m), 
3.14-2.97 (1H, m), 2.34-2.02 (6H, m), 2.29 (3H, s), 1.70-1.56 (2H, m). 
APCIMS (m/z): 377 (M + H) + 

H»72: (S) -1- {l-[5- (N, N-¥*?)VT$ 7*;i/*-;i/) -2- 

\± V)]yy $. j ] - 2 - * ?)\s- 2-yv ¥)\,t ^ j } r-fe^-;i/- 2 - t^u u y 

hU;i/ (ftllrMl) 

2 - ( 2 - tT7 S^l/T ^ 7 ) x^l/T- ^ >©ft*> D 66 tfB«©£&T- 

f#£*i3 2-T^y-N- [5- (N, N-^^;i/T^y;*;i/*-;i/) -2-trv 

fee 

M: 71% 

'H NMR (CDC1 3 ) d (ppm): 8.42 (1H, d, J = 2.4 Hz), 7.64 (1H, dd, J = 8.9, 2.4 
Hz), 6.49 (1H, d, J = 8.9Hz), 6.01 (1H, brs), 4.75 (1H, d, J = 5.9Hz), 3.62-3.56 
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(1H, in), 4.72-4.44 (1H, m), 3.39 (2H, d, J = 4.0 Hz), 2.76 (2H, s), 2.70 (6H, 
s), 2.31-2.20 (4H, m), 1.96 (1H, br s), 1.17 (6H, s). 
APCIMS (m/z): 409 (M + H) + 

HM73: (S) -1- [2-^^;i/-l- (5-t!^U^/^;i/^-;i/-2-lf 
(ftl§rt>502) 

2 - ( 2 - 1!^ 5. y ) ^)VT =L >©ftfc> *) 67 i3l3t&©£&T* 

#^ti^2-T^y-2-p<^-;i/-N- [5- - 2 -t: 

JR* : 79% . 

1 HNMR(CDC1 3 ) S(ppm): 8.41 (1H, d, J = 2.4 Hz), 7.63 (1H, dd, J = 8.9, 2.4 Hz), 
6.46 (1H, d, J = 8.9 Hz), 5.90 (1H, br s), 4.76-4.60 (1H, m), 3.62-3.56 (1H, 
i), 3.45-3.43 (1H, m), 3.38 (2H, d, J = 3.3 Hz), 3.31 (2H, br s), 3.00-2.96 
(4H, a), 2.32-2.15 (4H, m), 1.82 (1H, brs), 1.69-1.61 (4H, m), 1.47-1.43 (2H, 
m), 1.17 (6H, s). 
APCIMS (m/z): 449 (M + H) + 

HH0IJ74: (S) -1- [5 - (1, 2, 3, 4-fh7tF 

D^v^y;>-2-^;i/^;i/*-;b) -2 -^v^T^y] 

2 - ( 2 - t?^ *J=.fr7 X J ) x^;i/7» ^ >©ftfc> D £###1 68 {dl3®©^^T 
#?>*l^2-T^y-2-^^;i/-N- [5- (1, 2, 3, 4-rb7th'P'f 

U>-2-f';i/*;i/*-;i/) -2-tu^;H7 , Dbvi/T^>^ffiv\ 

i hnm^xmm^m^ntzo 

W: 50% 

! H NMR (DMSO-de) 5 (ppm): 8.31 (1H, d, J = 2.3 Hz), 7.98 (1H, dd, J = 8.9, 2.3 
Hz), 7.67-7.13 (4H, m), 6.98 (1H, d, J = 8.9 Hz), 6.61 (2H, s), 4.72 (1H, m), 
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4.12 (2H, s), 3.68-3.21 (6H, ■), 2.84 (2H, t, J = 5.6 Hz), 2.21-1.96 (4H, m), 
1.15 (6H, s). 

APCIMS (m/z): 497 (M + H) + 
mm 75-1-16 : 

-fbl^rtJ 504, 505, 506, 511, 512, 513, 519, 520, 521, 522, 523, 533-537 \Z 

( 1 ) Klfo&mte THF (3 mL) 4», HPH^ffF 98/40332 (W098/40332) tm® 2-? 
DP EU5>>- 5 -X)ls*-)Vt7U U h* (252 mg, 1.2 mmol), h Ux^i/T' > 
(167 jul, 1.2 mmol), ttJfotZT^y (1.8 mmol) £Aft, Ii&T!2B»lfe. 
Rj&W&WLk BioRad (StttilflO AG1-X8l^> (522 mg) £ML, 5M)fl 

^t^DD4>;i/A (4.8mL) ^JP^^'U^^l/V^^-^^n U F (2~3mmol/g, 
276 mg) ^**'J(4-t^;i/h-'J^>) (264 mg) £»U -^«#tfc 0 MM? 

px' h ^7 -r - (tlc) "cwm<Dm9k*vmLit&s i/s^sajai/ts vvyix 

>J(4-br-;i/t:U^>)] (2.4 mL) Wnn^jl/A (2.4 mL) 

S«E*S5feu »jfe"ra2-^DD-5-SftT^>^;v*-;i/t:us;>8l# 

(2) ±ttt'4bhtzV*)i;>mm£Kl> 4-V**V> (5.04mL) , 1, 2- 
^7^y-2-pt^;V^P^> (2.4 mL, 1.4 mmol), ftS*U>>A (783 mg, 1.2 
mmol) £»U 100 °C T* 2 BRaJttfbfco TLC T?JH»©«5fe*WBUfc«> 
ft*33BU W$1£p<*^-;1/ (3.6 mL) t^Dn*;i/A (3.6 mL) T*S^, ® 
l§g*lfeo^no^A (4.8mL) ^SP^.,^;V^;i/^U^^-l'> (l~2mmol/g, 
465 mg) *«tt0U -WaW*U l/S^SiBlflU iS^lU T^>^^fe@ 

(3) lBTl??)nfc7,>|ffiU N, N-^^*W75 h* (0.25 boIA) 
fc»»U aclfrT-CfcBtttt 6011155 fcfBffc© (S) -l-^D^T-fe^;i/-2- 
^DU^>5b;^-h'J;i/ (0.5 IS) »tl«#lfco SJfc** 
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y-;b=95/5) T'lfS^U ^1^1504, 505, 506. 511. 513, 519, 533—537 
ft£-M2, 520, 521, 522, 523 07 <j-#:£*#fco 

^^512, 520, 521, 522, 523 
(4) (3) ^#^nfe#<b^©7U-WTHF (2-3 mL) &r£t, 7v;i/K (1 

x^y— ;!/-»» j:?-;i/iP&|gSflsU ft-&t)512, 520, 521, 522, 523 £t#fco 
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/L* VV ILL— -rry t=3 




(» 


504 


(S) -1- {1- [5- (N, N-^xf;i/7^;^ 
-2-tUS^;i/7^y] -2-^^;i/-2-7°D 


32 


505 


(S) -l- [l- (5-N-7"j;i/-N-**-;i/;*;i/* 
z^y] 2 - to u y >*;^- h 


81 


506 


(S) -1- {2 -y^;i/- 1 - [5- (3-KoU>- 


30 


511 


(S) -1- {1- [5- (N-'fV^P^-N-^f 

^y^;i/*-;i/) - 2 -tyw^ y] 
;i/ - 2 - 7*d ^ y } T-te - 2 - f n U V 


76 


512 


(S) - 1 -{2-y^;v- 1 - [5 -(4-^^-;i/h'^7^ 
> - 1 - ) - 2 - 1 >; ^i// 7 ^ y ] - 2 - r 
DW7^;}7W-2-btD >;^>*;v^- h u;i/ 


51 


513 


(S) -1- {1- [5- (N-x^;i/-N-^^;i/-7^ 

-2-bfU^;i/T^y] -2-^^-2 
-7nK;i/7>;} 7t^-2-bfDiJi?>Wr h 


94 


519 


(S) -1- {2 -y^;i/- 1 - [5- (N-7DW 

UXM-Ji/) -2-fj^;i/^^y] -2-7Pt> 
r^y} r-b^;i/-2-tfDi;^>*;i/j}?^hU;i' 


19 


520 


(S) -1- {1- [5- (N-i'^D/DWW 

5yx;ix^-;v) -2-ki;w$/] - 2 -y ^;l/- 
2-7■p£;^:p^y} 7-fef;v-2-t;o'j^>*M- 


57 


521 


(S) -1- {l - {5 - [N- (2-y b*i/*-3-JV) 
7 y y;;i/*-;i/] - 2 - k y 5. y } - 2 ^ 
- 2 -7Dt>7^y} 7t^;i/-2-trp u 


40 


522 


(S) -1- {1- [5- (N-i/^D^>W^^ 
-2-b*U^;i/^^y] - 2 -y^;v- 2 -7* 
d h*;vT ^ y } 7*3-)v- 2 - trn u ^>*;v^- h y ^ 

7?JI/|ig 


61 


523 


(S) -1- {1- [5 - (N-tert-7*^;i/7^y7s;i/ 

-2-t:u^;i/Z^y] - 2 -y^;i/- 2 -7p 
t:;i/T^y} 7t^v-2-KPU^>*M- h u;i/ 
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7?J« 




533 


(S) -1- [1- (5 -N-S/^P^^lz-N-;*^ 


27 


534 


—1— 16 7>^r)v— 1 — \ u — IN /Til' In 

7 x -)]/ - 2 - fc.' U ^ ;i/7" ^ ^ ) -2-7Df 


45 


000 [ 


(S) -l- [2-^^;v-i- ( 5 -N-^^;b-N- 

— 7 _ A rf. 11,-7 — 11. 0 V° 11 -M 11. 5 > \ O —ftn 


00 


536 


(S) -l-{2-^^;i/-l-[5-N-(4-^ h=^>7 
x. =.)]/ ) - N - * 3-)V7s frits-)]/ - 2 - 1: 'J S^l/T 5. y ] - 

o -7 s n V* > ) \i? A? ^ )l> 9 V-^r - ) 11 *5^s~h n,-H-r ~ 

*5 — >/ U KL/V s ^ / J y v/V — £ — C U v ./ a//!/'^ — 


22 


537 


(s) -l- {2-^^;i/-i- [5-n- (2-^h* 
- n - * 7, - 2 - e u V)i t $ J ] 

- h u;i/ 
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MS 


NMR 


504 


APCIMS (m/z): 437 (M 
+ H) + 


1 HNMR(CDC1 3 ) d(ppm) : 8.47 (1H, d,. J = 2.3 Hz), 
7.67 (1H, dd, J = 8.9, 2.3 Hz), 6.52 (1H, d, J 
= 8.9 Hz), 6.08 (1H, br s), 4.71 (1H, m), 
3.64-3.41 (6H, m), 3.21 (4H, q, J = 7.2 Hz), 
2.31-2.04 (4H, a), 1.24 (6H, s), 1.15 (6H, t, J 
= 7.2 Hz). 


505 


APCIMS (m/z): 435 (M 
+ H) + 


l H NMR (CDClj) 6 (ppm):8.44 (1H, d, J = 2.3 Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.91 (1H, br s), 5.91-5.67 (1H, m), 
5.22 (1H, dd, J = 6.2, 1.3 Hz), 5.18 (1H, t, J 
= 1.3 Hz), 4.77-4.74 (1H, m), 3.62 (2H, d, J = 
6.3 Hz), 3.61-3.28 (6H, m), 2.66 (3H, s), 
2.32-2.18 (4H, m), 1.16 (6H, s). 


506 


APCIMS (m/z): 433 (M 
+ H) + 


>H NMR (CDCls) 6 (ppm) : 8.49 (1H, d, J = 2.3 Hz), 
7.70 (1H, dd, J = 8.9, 2.3 Hz), 6.47 (1H, d, J 
= 8.9 Hz), 5.91 (1H, br s), 5.67 (2H, s), 4.73 
(1H, m), 3.61-3.19 (6H, m), 2.32-2.14 (4H, m), 
1.81-1.79 (4H,m), 1.16 (6H, s). 
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511 


FABMS (m/z): 437 (M + 
H) + 


'H NMR (CDC1 3 ) 6 (ppm):8.46 (1H, d, J = 2.3 Hz), 
7.66 (1H, dd, J = 8.9, 2. 3. Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.84 (1H, m), 4.75 (1H, m), 4.19 (1H, 
m), 3.61-3.28 (6H, m), 2.68 (3H, s), 2.32-2.15 
(4n, m), l.lo(oH, s), 1.04 (oH, s), 1.01 Ion, s). 


512 


FABMS (m/z): 464 (M + 
H) + 


'HNMR (DMS0-d 6 ) 6 (ppm):8.21 (1H, d, J = 2.3Hz), 
7.58 (1H, dd, J = 8.9, 2.3 Hz), 6.70 (1H, d, J 
= 8.9 Hz), 6.04 (2H, s), 4.73 (1H, 1), 3.62-3.44 
(6H, a), 2.35 (4H, br s), 2.35 (4H, br s), 
1.65-1.53 (m, 7H), 1.13 (6H, s). 


513 


i nrt rim / / \ Ann / \ i 

APCIMS (m/z): 423 (M 
+ H) + 


'H NMR (CDCI3) 6 (ppm):8.44 (1H, d, J = 2.3 Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.85 (1H, br .s), 4.75 (1H, m), 
3.64-3.29 (6H, m), 3.08 (2H, q, J = 7.2), 2.71 
(3H, s), 2.33-2.18 (4H, m), 1.16 (6H, s), 1.15 
(3H, t, J = 7.2 Hz). 


519 


APCIMS (m/z): 423 (M 
+ H) + 


'H NMR (CDCI3) 6 (ppm) : 8.50 (1H, d, J = 2.3 Hz), 
7.71 (1H, dd, J = 8.9, 2.3 Hz), 6.51 (1H, d, J 
= 8.9 Hz), 6.01 (1H, br s), 4.74 (1H, m), 
3.64-3.33 (6H, m), 2.91 (2H, q, J = 6.9 Hz), 
2.32-2.17 (4H, m), 1.51 (2H, q, J = 7.2 Hz), 1.22 
(6H, s), 0.89 (3H, t, J = 7.2 Hz). 


520 


APCIMS (m/z): 435 (M 
+ H) + 


'H NMR (DMS0-d 6 ) tf(ppm) : 8.26 (1H, d, J = 2.3 
Hz), 7.66 (1H, dd, J = 8.9, 2.3 Hz), 7.47 (2H, 
m), 6.66 (1H, d, J = 8.9 Hz), 6.52 (2H, s), 4.71 
(1H, m), 3.47-3.38 (6H, m), 2.59 (2H, m, J = 6.3 
Hz), 2.14-2.00 (4H, m), 1.18 (6H, s), 0.77 (1H, 

\ a no /mi \ n r\f / ott \ 

m), 0.33 (2H, m), 0.05 (2H, m). 


521 

J 


FABMS (m/z): 439 (M + 
H)* 


1 HNMR(DMS0-d s ) 6 (ppm):8.32 (1H, d, J = 2.3 Hz), 
7.67 (1H, dd, J = 8.9, 2.3 Hz), 7.44 (1H, m), 7.25 
(1H, br s), 6.73 (1H, d, J = 8.9 Hz), 6.56 (2H, 
s), 4.77 (1H, m), 3.68-3.23 (8H, m), 2.95 (3H, 
s), 2.91(2H, m), 2.25-2.06 (4H, m), 1.10 (6H, s). 


522 


n a nirn / / \ A A f\ i \a\ • 

FABMS (m/z) : 449 (M 
+ H) + 


'H NMR (7 U— fas DMSO-dg) o(ppm): 8.49 (1H, d, 
J = 2.3 Hz), 7.70 (1H, dd, J = 8.9, 2.3 Hz), 7.29 
(1H, m), 7.16 (1H, br s), 6.57 (1H, d, J = 8.9 

11*^ 09 /Iff hr> 0) A 77 f1Vf hr* 0) A Ll /1H 

s), 3.78-3.44 (6H, m), 2.32-2.12 (4H, m), 
1.85-1.33 (8H, m), 1.36 (3H, s), 1.32 (3H, s). 


523 


FABMS (m/z): 437 (M + 
H) + 


'HNMR (DMSO-dg) 6 (ppm):8.29 (1H, d, J = 2.3 Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 7.44 (1H, br s), 
6.65 (1H, d, J = 8. 9 Hz), 6.55 (2H, s), 4.74 (1H, 
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m) 3 3.72-3.35 (6H, m), 2.25-1.97 (4H, m), 1.15 
(6H, s), 1.11 (9H, s). 


533 


+ H) + 


llT MMD /PnPl \ ^nnm\-C A K /Iff rl T — 9 9 II17 \ 

n Ma (LUL1 3 ; 0 (ppm/.o.4D \Ln } u, J - L.o HZ;, 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.89 (1H, br s), 4.74 (1H, m), 
3.73-3.26 (6H, m), 2.71 (3H, s), 2.33-2.10 (4H, 

ffl; 3 6.UU ^lfl 5 Dr S), 1.(0-1.66 \lvn, J&), 1.10 

(6H, s). 


534 


APCIMS (m/z): 471 (M 
+ H) + 


'H NMR (CDC1 3 ) 6 (ppm):8.26(lH, d, J = 2.3 Hz), 
7.35-7.15 (6H, m), 6.35 (1H, d, J = 8.5 Hz), 5.88 
(1H, br s), 4.75 (1H, m), 3.61-3.27 (6H, m), 2.67 
von, s), 0.60-6. lb (4n, mj, 1. lb \oa, s). 


535 


APCIMS (m/z): 499 (M 
+ H) + 


'H NMR (CDCI3) 6 (ppm):8.42 (1H, d, J = 2.3 Hz), . 
7.57 (1H, dd, J = 8.9, 2.3 Hz), 7.32-7.56 (5H, 
m), 6.43 (1H, d, J = 8.9 Hz), 5.96 (1H, br s), 

4.73 (1H, m), 3.60-3.21 (8H, m), 2.85 (2H, m), 

2.74 (3H, s), 2.30-2.07 (4H, m), 1.15 (6H, s). 


536 


APCIMS (m/z): 501 (M 
+ H) + 


1 HNMR(CDC1 3 ) 0 (ppm):8.22 (1H, s), 7.34 (1H, dd, 
J = 8.9, 2.3 Hz), 7.05 (2H, d, J = 9.0 Hz), 6.81 
(2H, d, J = 9.0 Hz), 6.39 (1H, d, J = 8.9 Hz), 
6.11 (1H, br s), 4.73 (1H, m), 3.79 (3H, s), 
3.74-3.27 (6H, m), 3.12 (3H, s), 2.30-2.17 (4H, 
m), 1.16 (6H, s). 


537 


ArClMt> (m/zj: 4oo (Mt 
H) + 


a atla. \Lu(jL 3 ) o (ppm;.o.44 (In, a, J - 6.6 HZ), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.87 (1H, br s), 4.75 (1H, m), 3.55 
(2H, t, J = 5.6 Hz), 3.64-3.28 (6H, m), 3.33 (3H, 
s), 3.20 (2H, t, J = 5.6 Hz), 2.82 (3H, s), 
2.33-2.20 (4H, m), 1.16 (6H, s). 



76 : (S) - 1 - [ 2 ?■;!/- 1 - ( 5 U J 2 - ^ U 5»V7 

k;)- 2-7 , D^v7U]7-fef;i/- 2 -kp >;^>*;i/^-h u;b ab^rti 

507) 

%m 69-1 T-*§£*i£ 2 -7 ^ J - 2 ^;i/-N- ( 5 -^e;i/* g y 

rD^7>> (285mg, 0.908 mmol) USS^J 37 hlsj^t 

LXmWb&M (296 mg) £#fc 0 
Jfc*: 72% 
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! H NMR (CDCI3) <5(ppm): 8.39 (1H, d, J = 2.6 Hz), 7.60 (1H, dd, J = 8.9, 2.6 
Hz), 6.52 (1H, d, J = 8.9 Hz), 6.21 (1H, br t, J = 5.3 Hz), 4.75-4.73 (1H, m), 
3.76-3.72 (4H, m), 3.69-3.32 (6H, m), 3.00-2.97 (4H, m), 2.31-2.17 (4H, m), 
1.17 (6H, s). 

APCIMS (m/z): 451 (M + H)* 

fl»|77:(S)-l- {2-^^)1-1- [5- (N-^^;i/-0-^^;i/b KD* 

- k d u y > * jv-ft- v u ;^ (^^j 508) 

#^J70T't#e>tli)2-T^y-2-^^-N- [5- (N-^^;i/-0-^^;i/ 
tFD^ri/7^7M-;i') -2-b*)J^;V] 7°DfcVl/T^> (160mg, 0.556 

mmoi) ^fflv\ mti&mw tmmtLTMmfc'&m uso mg) 



! H NMR (CDC1 3 ) (5(ppm): 8.44 (1H, d, J = 2.3 Hz), 7.69 (1H, dd, J = 8.9, 2.3 
Hz), 6.53 (1H, d, J = 8.9 Hz), 6.36 (1H, br s), 4.75-4.72 (1H, m), 3.78 (3H, 
s), 3.59-3.32 (6H, m), 2.78 (3H, s), 2.30-2.19 (4H, m), 1.17 (6H, s). 
APCIMS (m/z): 425 (M + H) + 

HSte#]78: (S)- 1 - {1- [5- (N-i/^D7Dt:jl/-N-^^l/7^^ 

- 2 - e u 9)\/T ^ J ] - 2 - * 2 - t*d tf;vy y }:p-fe^;i/- 2 - 
tD'J y>#;v#n h u;i/ (<fb£t)509) 



%0)J71T-f#£>*lS 2-:p^-N- [5- (N-^>^o7D^;V-N-^f;i/7^ 
^yUl/jJWl/) -2-£U^;t/] -2-^f;V7D^I/7^> (270mg, 0.906 mmol) 
*/§V\ «^iJ37h|5l#k:tT^IB^tl (290 mg) 



'H NMR (CDCI3) <5(ppi).: 8.47 (1H, d, J = 2.3 Hz), 7.69 (1H, dd, J = 8.9, 2.3 



>&m: 77% 



«*: 74% 
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Hz), 6.53 (1H, d, J = 8.9 Hz), 6.22 (1H, br s), 4.75-4.72 (1H, m), 3.59-3.34 
(6H, m), 2.74 (3H, s), 2.27-2.18 (4H, m), 1.87-1.82 (1H, m), 1.17 (6H, s), 
0.88-0.82 (2H, m), 0.73-0.66 (2H, m). 
APCIMS (m/z): 435 (M + H) + 

HW79:(S)-1- {2-^^;W-l- [5 - (1 5 3 -^T^'J i»- 3 --f )17> 
- 2 - tr U V)VT ^ y ] - 2 - 7*P 2 — tD'Ji^ 

>*;i/^*- h y;i/ Ub£t>510) 
2 -T'^y -2 -^;i/-N- (2-fU^^;i/) 7°o^;i/^^>©^t)f5 1:# 

69-2 -£*§£>tl£ 2-T^7-2-^^;i/-N- [5- (1, Z-^T^JVVy 
-3-J)]/ZJl*-J]/) -2-b*';^;i/] 7°D^;i/r^> (165 mg, 0.522 mmol) $ 
JAW *W«37i:HWifc:UT*iafl3^» (88 mg) £*ffco 
iR*: 37% 

'H NMR (CDC1 3 ) d(ppm): 8.49 (1H, d, J = 2.5 Hz), 7.69 (1H, dd, J = 8.9, 2.5 
Hz), 6.49 (1H, d, J = 8.9 Hz), 6.14 (1H, br s), 4.75-4.73 (1H, m), 4.42 (2H, 
s), 3.61 (2H, t, J = 6.3 Hz), 3.48-3.32 (6H, m), 2.80 (2H, t, J = 6.3 Hz), 
2.32-2.01 (4H, m), 1.18 (6H, s). 
APCIMS (m/z): 453 (M + H)' 

M80:(S)-1-{1- {5- [N- (2-t -N-^5M/T 

- 2 - f d >j *j h ij ;i/ «b^rt) 514) 

2-T^y-2-p<f-;i/-N- (2-i^'M^;i/) rot^i/:^ >©ftfc>b£# 
#^J72T-t#5>n^> 2-T^y-N- {5- [N- (2-t HD^f^x^V) -N- 

-2-tiJ^I/}-2-/fjl/7PW^> (300 mg, 
0.993 mmol) H»J 37 fc^C bTHfB<b^3 (180 mg) 

IR*: 42% 

l U NMR (CDCI3) d(ppm): 8.43 (1H, d, J = 2.0 Hz), 7.65 (1H, dd, J = 8.9, 2.0 
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Hz), 6.52 (1H, d, J = 8.9 Hz), 6.15 (1H, br t, J = 5.1 Hz), 4.75-4.73 (1H, n), 
3.74 (2H, t, J = 5.3 Hz), 3.64-3.33 (6H 5 m), 3.14 (2H, t, J = 5.3 Hz), 2.80 
(3H, s), 2.36-2.10 (4H, m), 1.18 (6H, s). 
APCIMS (m/z): 439 (M + H) + 

m&MSl:($)-l- {1- [5- (N-^TJ^^-^-N-^^^T^J^^-)l) 
-2- £ I) i?)VT 5. J ] -2-^il/-2-7°n bVVT ^ J }T-b3-)V-2- b'D U 5? > 

2-T^y-2 -pWI/-n- 7°d t:;i/^ 5. >©<ft;b t) 

#^i73T^^H-?.2-7'^y-N- [5- (N-^7;^^V-N-^^7^ 
- 2 -fU^]- 2 -^^^PtiVl/T^ > (300mg, 0.993mmol) £ 
fflV\ IOIi«37i:RWCLT«ll3fli'6«l (180 mg) £#&o 
JR*: 55% 

>H NMR (CDGlj) (5(ppm): 8.48 (1H, d, J = 2.6 Hz), 7.66 (1H, dd, J = 8.9, 2.6 
Hz), 6.54 (1H, d, J = 8.9 Hz), .6.25 (1H, br t, J = 5.0 Hz), 4.75-4.73 (1H, m), 
4.17 (2H, s), 3.62-3.56 (1H, m), 3.48-3.35 (5H, m), 2.88 (3H, s), 2.33-2.12 
(4H, m), 1.18 (6H, s). 
FABMS (m/z): 434 (M + H) + 

H»J82:(S) -1- {1- [5 - (N-^>V))/7 $. S -2-tT'J 

h y ;i/ 7 (<b£t) 516) 

#?>ni)2-T^y-N- [5- (N-^>^;vr^y^;v*-;i/) -2-t:y$> 

JR*: 77% 

>H NMR (DMSO-ds) <? (ppm) 8.38 (1H, d, J = 2.3 Hz), 7.90 (1H, br s), 7.65 (1H, 
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dd, J = 8.9, 2.3.Hz), 7.46 (1H, br s), 7.26 (5H, i), 6.65 (1H, d, J = 8.9 Hz), 
6.56 (2H, s), 4.74- (1H, i), 3.94 (2H, s), 3.72-3.52 (6H 3 m), 2.16-2.00 (4H, 
m), 1.17 (6H, s). 
APCIMS (m/z): 471 (M + H) + 

H»J83: (S) -1- {2-X3M1/-1- [5 - {N-*3-))s7^ J^J^-Jl) 

= K U ;V 7 VJVWm (tt&m 517) 

2 - ( 2 - S^/HP $ 7 ) x^l/T S ><Z>fifc> D £##$1 75 fcfB«l©^T- 

IR*: 93% 

L H NMR (DMS0-d 6 ) 6 (ppm) : 8.24 (1H, d, J = 2.3 Hz), 7.59 (1H, dd, J = 8.9, 2.3 
Hz), 7.29 (1H, br s), 7.12 (1H, m), 6.68 (1H, d, J = 8.9 Hz), 6.62 (2H, s), 
4.70 (1H, m), 3.64-3.26 (6H, m), 2.36 (3H, d, J = 2.4 Hz), 2.20-1.99 (4 H, m), 
1.07 (6H, s). 

APCIMS (m/z): 395 (M + H) + 

i»J84:(S) - 1- {2-y^;i/- 1- [5- (N-7x-jl/7^7M-jl/) 

-2-b , u^;v7'^y] -2 -7Dh*;v7*^ 7} 7t^-2-^n'j^>*M 
-hO)i 7 -?;mt& (-fbi^g 518) 

2 - ( 2 - i?-)l7 5. 7 ) ^ >(Di\t> D 76 (3f3«©^ST* 

m ^^§2-T^7-2-^5 L ;V-N- [5- (N-7i-JV7^7M-JV) 

f^toD^7x';i/^Sffiv\ H»J1 £ll1ifcbT^I3fc£t)£*§fco 

IK*: 70S! 

! H NMR (DMS0-d 6 ) 6 (ppm) : 8.22 (1H, d, J = 2.3 Hz), 7.56 (1H, dd, J = 8.9, 2.3 

97 



WO 02/051836 



PCT/JPOl/11578 



Hz), 7.40 (1H, br s), 7.25-6.97 (6H, m), 6.59 (2H, s), 4.70 (1H, m), 3.62-3.25 
(6H, m), 2.20-1.96 (4H, m), 1.76 (1H, m), 1.06 (6H, s). 
APCIMS (m/z): 457 (M + H) + 

WJ85 : (S) - 1 -{ 1 - {5- [N-(2-t FD^>x^jl/)?^^;i/^ 

- 2 - 1: y ^ y } - 2 2 - 7°d tWT- s. y }T-fef-;i/- 2 - k 

d y p «J;v 524) 

2 - (2-t7 ^-;i/7- =; y ) ^)IT X ><Dftt> *) £###1 77 £fB!®<D%&TZ 

-2-tu^;i/}-2-^^;i/rnti 0 ;vT^>$fflv\ HJt^J 1 (1) fc^fcut 
JR*: 92% 

'H NMR (CDC1 3 ) 6 (ppm): 8.49 (1H, d, J = 2.3 Hz), 7.70 (1H, dd, J = 8.9, 2.3 
Hz), 6.46 (1H, d, J = 8^9 Hz), 5.87 (1H, .br s), 4.75 (1H, m), 4.48 (1H, br s), 
3.64-3.30 (6H, m), 2.32-2.15 (4H, m), 1.50-1.25 (4H, m), 1.16 (6H, s). 
FABMS (m/z): 425 (M + H) + 

fWJ86:(S) -1- [2-^5^-1- ( 5 -7,)\yr^)V- 2 -bT U 

^y) -2-7 , Dt:;i/T^y] 2 - f^o 'J i?>AM- h 7v;i/ 

-mm (fl3-&*525) 

2 - ( 2 - \Z=y V-)\>T X J ) ^ >©ftt> D 78 fc|Btt©*ST- 

tf^ns 2-7 ? ^/-2-^^;i/-N- (5-^;i/7T ; E't';i/-2-br';^;i/) r 

«*: 24% 

•H NMR (DMSO-ds) 6 (ppm): 8.30 (1H, d, J = 2.3 Hz), 7.68 (1H, dd, J = 8.9, 2.3 
Hz), 7.40 (1H, br s), 6.86 (1H, d, J = 8.9 Hz), 6.64 (2H, s), 4.74 (1H, m), 
3.77-3.37 (6H, m), 2.26-1.98 (4H, m), 1.15 (3H, s), 1.14 (3H, s). 
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FABMS (m/z): 381 (M + H) + 

*&&#|J87: (S)- 1- {1- [5- (N-x^-;i/T^^^;V^-;i/) 

r ^ y ] - 2 2 - 7°d 5 y }7Mz^;i/- 2-foij y >^;i/7jf - h 

u;i/ ttbl^)526) 

2-T^y-2-^^;i/-N- (2-K'J$^) 7"Dt;i/7^>©^it)t)fc# 
%MWZ®t>ti%2-T$y-N- [5- (N-x^;i/T^y^;i/^^;i/) -2- 
fc."U^;i/] -2-^^;i/7°Dt:;V7'^> (310 mg, 1.14 mnol) H»J 37 

i:BMifcbT»faft3-&*i (272 mg) zmfro 



'H NMR (CDC1 3 ) (ppm): 8.48 (1H, d, J = 2.5 Hz), 7.70 (1H, dd, J = 8.9, 2.5 
Hz), 6.48 (1H, d, J = 8.9 Hz), 6.01 (1H, br s), 4.86 (1H, br t, J = 5.9 Hz), 
4.75-4.73 (1H, m), 3.59-3.56 (1H, m), 3.48-3.40 (5H, m), 3.03-2.93 (2H, m), 
2.31-2.18 (4H, m), 1.17 (6H, s), 1.09 (3H, t, J = 7.3 Hz). 
APCIMS (m/z): 409 (M + H) + 

mmm 88 

527-532 mXTO X o fc£j*bfc. 

•0%m 66 (i) tmuo^m^m^Xs ^rnvtz^um^v^ymm^ u.20 

mmol) fcl, 4 (500/zL)\ 4-tert-:/ h**/Z)l#-)VT $ S - 



4-*mw)V> (308 mg, 1.44 mmol) s jKKAU^A (166 mg, 1.44 mmol) 

san^u ioo°cx»$i«^bfeo sjss^^%*«a^ ***«E«aiu ft&aifc 

»^PO*M (9.6 mL) \ !jfJ^fl/>M^-MDiJ K (2~3 mmol/g, 
276 mg) s U (4-lf-;utfU^» (264 mg) fciiniU Slt-ilftbfe. 
U$»fcil3ML ««I*H*U 7^>*»fc« 

Wft 6011155 fcfBIB© (S) - 1 - ^D^Tizf jl/- 2 - kp b u 



urn-. u% 
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(SO 


ou 1 


(S)-l- {1- [5- (N, X-V**-))t7$;Zfr-fc-))t) 
_ o _ p i) *j jul —A — 5< =t- )Y,—A— ys^ )) i? )i/7 ^ y\ 


31 

U J. 


528 


(S)-l-[4-pi^;i/-l-( 5 - tf^U 2 
— f ijyj|/)-4- tyaj 7 lT-te?-J\/— 2— ti'D 'J 


97 


529 


(S)-l- {4-^^-1- [5- (3-tTDU>-l— T 
-2-ti'U^;i/] -4- t^'J 


81 


530 


(S)-i- {4-^^;i/-l- [5- (N-^f;i/-F7i^ 
^i/T s. 7 - 2 - 1° y V)V] -4- 1:^ u 


63 


531. 


(S)-l- {1- [5- (N-^V^lz-N-^^l/T^y^;!/ 

*=;i0 -2-tru^;i/] -4-^?-;i/-4-t:^U 


82 


532 


(S)-l- {1- {5- [N, N-fcTTx (2-7 h=^>x^;],) 

7 $ ; z)i>*-)ul -2 -fcru^M -4-^^;i/-4-f 
^u^;vT^y} T-fe^;b-2-fD u^>*;v^- b u;v 


40 





MS 

APCIMS (m/z): (M + H) + 


NMR 


527 


435 , 


*H NMR (7 U H*s CDC1 3 ) (5 (ppn) : 8.49 (1H, d, 
J = 2.3Hz), 8.01 (1H, s), 7.77-7.70 (2H, m), 6.64 
(11, d, J = 8.9 Hz), 4.76 (1H, m), 3.75-3.36 (6H, 
a), 2.96 (3H. s), 2.88 (3H, m), 2.35 (4H, m), 
2.35-2.16 (4H, 1), 1.75-1.64 (4H, m), 1.20 (3H 3 
s). 


528 


475 


'H-NMR (CDCI3) 8 (ppn) : 8.42 (1H, d, J = 2.6 Hz), 
7.65 (1H, dd, J = 9.2, 2.6 Hz), 6.60 (1H, d, J 
= 9.2 Hz), 4.75-4.73 (1H, m), 3.76-3.54 (4H, m), 
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3.49-3.32 (4H, m), 2.94 (4H, t, J = 5.3 Hz), 
2.31-2.01 (6H, m), 1.68-1.51 (6H, i), 1.44-1.40 
(m, 2H), 1.14 (3H, s). 


529 


459 


'H-NMR (CDCI3) <5 (ppm): 8.53 (1H, d, J = 2.3 Hz), 
7.77 (1H, dd, J = 9.2, 2.5 Hz), 6.64 (1H, d, J 
= 9.2 Hz), 5.67 (2H, s), 4.78-4.76 (1H, m), 4.10 
(4H, s), 3.74-3.49 (5H, m), 3.47-3.40 (3H, m), 
2.32-2.12 (4H, m), 1.81-1.63 (4H, m), 1.17 (3H, 
s). 


530 


525 


J H-NMR (CDCI3) 6 (ppm): 8.48 (1H, d, J = 2.6 Hz), 
7.66 (1H, dd, J = 9.2, 2.6 Hz), 7.31-7.18 (5H, 
m), 6.59 (1H, d, J = 9.2 Hz), 4.77-4.75 (1H, m), 
3.72-3.62 (5H, m), 3.58-3.39 (3H, 1), 3.23 (2H, 
t, J = 7.9 Hz), 2.86 (2H, t, J = 7.6 Hz), 2.74 
(3H, s), 2.30-2.04 (4H, m), 1.69-1.53 (4H, m), 
1.15 (3H, s). 


531 


511 


'H-NMR (CDCI3) 6 (ppm): 8.55 (1H, d, J = 2.4Hz), 
7.76 (1H, dd, J = 9.1, 2.4 Hz), 7.36-7.26 (5H, 
m), 6.66 (1H, d, J= 9.1 Hz), 4.78-4.75 (1H, m), 
4.12 (2H, s), 3.76-3.57 (5H, m), 3.51-3.41 (3H, 
m), 2.58 (3H, s), 2.32-2.20 (4H, m), 1.66-1.61 
(4H, m), 1.17 (3H, s). 


532 


523 


'H-NMR (CDCI3) 6 (ppm): 8.52 (1H, d, J = 2.5 Hz), 
7.76 (1H, dd, J = 9.2, 2.5 Hz), 6.61 (1H, d, J 
= 9.2 Hz), 4.78-4.76 (1H, m), 3.74-3.67 (4H, m), 
3.54 (4H, t, J = 5.9 Hz), 3.47 (6H, s), 3.44-3.31 
(4H, m), 3.35 (4H, t, J = 5.9 Hz), 2.27-2.18 (4H, 
m), 1.68-1.60 (4H, m), 1.17 (3H, s). 



H»J89: 1- [(5-/>Ty b*U^>-2--f;i/T5y) ^)V\ -1- [(S) 
601) 

(1) ##l5!l80^#?,tlfcl - [(5-^>7;t'J^>-2-^Jl/7^) 
^D^nhVUT^V (264 mg, i.40mmolX TK^-fb-te^^ A7j<fPt) (261 mg, 1.55 
mmol) § THF (10 m L) fcg|U 2K#~FT* (S) - 1 -^D^ET-fe^- 2 -f 
D V*»1iJl&=. h VM304 mg, 1.40 mmol) ©THF (4 mL) ®W.*M%-, ^T-2 
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(133 mg, 0.410 mmol) £?#fco 

(2) (1) V-fe<D-$ (127 mg, 0.392inmol) l:7Y« (45.0 mg, 

0.390mmol) Ite^^-jl/Cgitfe, ^ * y-;i/*S*bT«IB'fb^te (137 
ng, 0.311 mol) &e6H#fcb"T#fco 
IR*: 22% 

'H NMR (DMS0-d 6 ) 6(ppm): 8.33 (1H, d, J = 2.2 Hz), 7.65-7.62 (2H, m), 6.61 (2H, 
s), 6.55 (1H, m), 4.69 (1H, t, J = 5.1 Hz), 3.60-3.36 (6H, m), 2.17-1.99 (4H, 
m), 0.59-0.52 (4H, m). 
APCIMS (m/z): 325 (M + H) + 

HWJ90: 1 -[ {5-i/7J\ZVi»-2-'()Vr$S) [(S) - 

mmm u tmm^m^ mm si m#&nfe 1 - [( 5 tr u $»- 2. 

--f;i/T^y) sy^n^-v^VT^ > (432 mg, 2.00 mmol) XbmMb-gi 

m (362 mg, 0.774 mmol) UTfffco 
39% 

»H NMR (DMS0-d 6 ) £(ppm): 8.34 (1H, d, J = 2.2 Hz), 7.65 (1H, dd, J = 8.4, 2.2 
Hz), 7.50 (1H, m), 6.65 (1H, d, J = 8.4 Hz), 6.59 (2H, s), 4.73 (1H, dd, J = 
6.2, 4.6 Hz), 3.64-3.37 (6H, m), 2.19-2.00 (4H, m), 1.66-1.57 (8H, m). 
APCIMS (m/z): 353 (M + H) 4 

mm 91 : 

2-[ (5—>7V t:U^>-2— OUT^y) /^;i/]-2- C(S) -2-1/7; 
b*D y p-ji/T-kf-frTS. ;~\ 7W>*> 77;i/il ab^t/603) 

H»J 94 £ [sl^^7j^-es 82 £> 2 - [( 5 - i/ 7 J f U ^ > - 2 

.— I)\s7\;) *=f-)V\ 7y-?>$>-2-j)l7^> (425 mg, 1.51 mmol) J; t) 
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ttUBfr&fe (555 mg, 1.04 mmol) *&&mfctLXmtz 0 
JR*: 69% 

'H NMR (DMSO-de) £ (ppm) : 8.33 (1H, d, J = 2.4 Hz), 7.61 (1H, dd, J = 8.9, 2.4 
Hz), 7.17 (1H, m), 6.68 (1H, d, J = 8.9 Hz), 6.63 (2H, s), 4.70 (1H, t, J = 
6.2 Hz), 3.68-3.36 (6H, m), 2.17-1.46 (18H, m). 
APCIMS (m/z): 417 (M - H)' 

mMmm: l -[ (5-^7;b-g^>-2-^;i/7U) ^;H-l- [(S) - 
2 -*s7J en u y YytvJrZ* > 7T;i/^Hb-^%604) 

94 1 mmttm-c, 83 t*^ h tut 1 - [( 5 - >> 7 j. t- u v > - 2 

— -Ol/T^y) $/*P**77I/7$> (516 mg, 2.00 mmol) <k ») JUIBfli<& 

4fe (617 mg, 1.21 mmol) LTfffc.o 
1R*: 60% 

'H NMR (DMSO-d,) d(ppm): 8.32 (1H, d, J = 2.2 Hz), 7.63 (1H, dd, J = 8.9, 2.2 
Hz), 7.30 (1H, m), 6.65 (1H, d, J = 8.9 Hz), 6.61 (2H, s), 4.70 (1H, t, J = 
7.6 Hz), 3.60-3.26 (6H, m), 2.23-2.00 (4H, m), 1.53-1.50 (14H, a). 
APCIMS (m/z): 395 (M + H) + 

HMI93: l-[ {6-*/7; KUS?y-2— f toYXJ} C(S) - 

2-*/7J Y.u W-jlTJzj-JlT^;] %/>7u7$y 77;i/®I ab-^t/605) 

-<i)V7^;) i/?u73r)\/7$> (460 mg, 2.28 mmol) «fc t) «SBfli£4& 

(494 mg, 1.09 mmol) bT#fc 0 
IR*: 47% 

»H NMR (DMSO-d,) 6 (ppm): 8.37 (1H, d, J = 2.2 Hz), 7.66 (1H, dd, J = 8.9, 2.2 

Hz), 7.47 (1H, m), 6.67 (1H, d, J = 8.9 Hz), 6.60 (2H, s), 4.76 (1H, dd, J = 

6.5, 4.6 Hz), 3.65-3.17 (6H, m), 2.25-1.71 (10H, m). 

APCIMS (m/z): 339 (M + H) + 
i 
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H»J94: l-[ (5-WtU^>-2-'f;i/7^) - [(S) - 

tro y y-frT-bmsr ^ ;y>? w\*y-> 7v;i/^(<fbi^606) 

(1) #%#iJ85T'f#£>*lfcl- [(5-^7y^'jy>-2-f;v7^) p<f-;i/]' 
i/^D^^l/T * > (568 mg, 2.47 mmolX ^yfbftU^A (50fig% on -fe^-f 

h, 1.43 g, 12.3. mmol) £7Mr h^-h'J;V (25 mL) tiil, 7X^TT**@^fF 
6011155 £fBS&© (S) - 1 -^D^T^fJH 2 -t^D U h U;K536 

mg, 2.47 mmol) ©T-fe h-hD^ (4 mL) m^tUX, |SI^JtT—«#Ufco S 

-(^nD^A/p<^^-^=100/l)-e»U^IBYb^tl©7 >J-#(638mg, 1.74 
mmol) £f#fc 0 

(2) ( 1 ) -ef# S>ti/fe7 'j-ft(638mg, 1.74mmol) £ 7 v;i/j9 (202 mg, 1.74mmol) 
£ m 7L * $ 7 -fr iz mm b tc o * * 7 $ b T*SfB<biir^ ( 709 mg , l . 47 mmo 1 ) 

«*: 60% 

*H NMR (DMSO-d,,) S(ppm): 8.32 (1H, d, J = 2.2 Hz), 7.63 (1H, dd, J = 8.9, 2.2 
Hz), 7.39 (1H, a), 6.66 (1H, d, J = 8.9 Hz), 6.60 (2H, s), 4.71 (1H, t, J = 
6.5 Hz), 3.63-3.39 (6H, n), 2.19-2.00 (4H, m), 1.50-1.39 (10H, m). 
APCIMS (m/z): 367 (M + H) + 

»J95:(S) - 1 -[2-*3-)l- 1 - (4--hDT-Uy) -2-7Dtf;i/ 

]7 ? -fe^;v-2-trPU^>*;i'^- h u;i/ 7Y;i/iJg ab-£%70i) 

#%#J86 VimmcD^mX^m 2-^^)1- 1 - (4--FD7zij;) -2 
-7DtVV?5> (942 mg, 4.50 mmol) © THF ihN, N-^^f;i/$Jl/A7^ K© 
M£(THF:N, N-^fWAT? F =5:1) feffi. (6mL) fc N ^S^fF 6011155 
fc!B«©(S)- 1 -7*D ; ET-l25 L ;i/-2-b , P U^>*;i/7}v*- h UM326mg, 1.50 
mmol) %^?aT♦i^^^ MJEfe-e2^»bfco 
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(^DD^;vA//^y-;i/=ioo/o~90/io) -eSSKU ffif3<b^cD7y— » 
(450 mg, 1.31 mmol) £?#fc 0 

(2) (1) T?fte>*lfc7yHf* (450 mg, 1.31 mmol) 0^^7-;i/ (3 mL) 
C7v;H (151 mg, 1.31 mmol) IklNZtzo M£ETT^ £ y-;t/£®£LTs IHI3 
ftllrtJ (466 mg, 1.00 mmol) ^tfe^hltHfeo 
JR*: 67% 

'HNMR (DMS0-d 6 ) <5(ppm): 7.96 (2H, d, J = 11.2 Hz), 7.05 (1H, br s), 6.68 (2H, 
d, J = 11.2 Hz), 6.59 (2H, s), 4.72 (1H, dd, J = 6.0 Hz, 4.2 Hz), 3.65-3.05 
(7H, m), 2.24-1.87 (4H, ■), 1.10 (6H, s). 
APCIMS (m/z): 346 (M + H) + 

H»J96 : (S) -1- ( 1 -7- U 7 - 2 2 -7*D^;i/T^ J) 7^ 

2-kpij >3b;i//jf- b y ;v (-fc-^to 702) 

2-*?-)i- 1 - (4--bPT^'jy) -2-7 , Di;;i/7 > ^ >©ftt>»)t#* 

00 87 KlfB«©73?£cT-*# f> ft 3 1 - 7- U y ~ 2 - 2 - 7°U ¥)17 5. > (739 

mg, 4.50 mmol) *"J§V\ H»J 95 fcRfllt bT»iafti"&* (292 mg, 0.701 mmol) 

JR*: 47% 

'H NMR (DMSO-ds) S(ppm): 7.04 (2H, dd, J = 8.6, 6.2 Hz), 6.63-6.47 (4H, m), 
6.57 (2H, s), 4.73 (1H, dd, J = 6.6, 4.4 Hz), 3.64-3.16 (7H, m), 2.24-1.96 (4H, 
m), 1.11 (6H, s). 
APCIMS (m/z): 301 (M + H) + 

HSS0J97:(S) - 1 -[ 1 - U-^TVT-'Jy) -2-^f/l/-2-7Dt;i/ 

7^^]T-fe^-;i/-2-trp i) )],#=. h V)v 7?;mi 0fb£t)703) ' 

mzx.mm<oi5&xnt>n% l- (4-^7-7^';^) -2-^^-2-7*0 
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t:;UTS> (440 mg, 2.32 mmol) *m\ H»J 95 tmWtt UT^IBfb-^ (236 
mg, 0.567 mmol) £#fco 
JR*: 69% 

'H NMR (DMSO-dJ tf(ppm): 7.43 (2H,. d, J = 8.4 Hz), 6.73 (2H, d, J = 8.4 Hz), 
6.59 (2H, s), 6.49 (1H, t, J = 5.9 Hz), 4.74 (1H, dd, J = 6.8, 4.9 Hz), 3.58-3.30 
(5H, m), 3.07. (2H, d, J = 5.9 Hz), 2.16-1.99 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 326 (M + H) + 

IWJ98:(S) - 1-[1- (v-T-?/*JJ) -2-*3-)l-2-7VVJim;] 
7W-2-tP>J^>*;^-h U ^ 7?;i/|« (fillet/ 704) 

(1) ##^!i89 iztm<Di5%k~i:nhnz> 1- is>-?-^yj) - 2-^^-2 

-7°PtVl/7 ? ^> (437 mg, 2.25 nmolX i&^&T)l$.j- (326 mg) ©N, N-V 
^fMM7$ K (15 mL) mfcfcs 0 VT'Km&PF 6011155 £13©© (S) -1 
-7u : E7 J lz?J\'-2-¥uVi;->i])ltf-b VJU (326 mg, 1.50miol) £#0;^ 
.^t?30#M#L£o -fev-T h«»#J£LT£«£3^L££^ H&x^ 

-)l = 100/0-90/10) -zmMLs mmh&m07V-fo (33.0 mg, 0.0999 mmol) 

(2) (1) T*t#e>tlfc^U-#: (33 mg, 0.0999 mmol) (DttS-fr (1 mL) « 
C7Y;i/i (11.6 mg, 0.0999 mmol) %toZ-tzo METT*^ #^-;i/£g5feU ■« 

(30.0 mg, 0.0720 mmol) $M^hbT#fc„ 

5X 

! H NMR (DMSO-ds) <5(ppm): 6.71 (2H, d, J = 8.9 Hz), 6.61 (2H, d, J = 8.9 Hz), 
6.57 (2H, s), 6.50 (1H, br s), 4.76 (1H, dd, J = 6.5, 4.6 Hz), 3.81-3.35 (5H, 
m), 3.63 (3H, s), 3.01 (2H, s), 2.18-1.93 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 331 (M + H) + 
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H»J99:(S) -1- {2-*3-)l-l - [4- (N, N-S^^l/TS; J 

T-VJ] -2-7"D^;i/T^y} T J z?-)\'-2-\Zu))Vyt})\/i$-Y 

1- (p-r-^sv) -2-7<^;i/-2-7°Dt:;i/r^>©fttoD{c:##^J 90 
£BB®0#&Tl#£>ti6 1- [4- (N, N-^^jl/7^XM^) T-ijy] 
-2-^^;i/-2-7°nt!;i/7 7 ^> (611 mg, 2.25 mmol) 98 |bJ 

1§£UT*§fB'fb-£rt) (220 mg, 0.420 mmol) £*#fco 
mm: 28% 

'H NMR (DMS0-d 6 ) £(ppm): 7.40 (2H, d, J = 8.9 Hz), 6.78 (2H, d, J = 8.9 Hz), 
6.59 (2H, s), 6.43 (1H, t, J = 5.9 Hz), 4.75 (1H, dd, J = 6.5, 4.6 Hz), 3.67-3.37 
(5H, m), 3.17 (6H, s), 3.08 (2H, d, J = 5.9 Hz), 2.17-1.93 (4H, m), 1.12 (6H, 
s). 

APCIMS (m/z): 408 (M + H) + . 

^W100:(S) -l-[2-*?-)V-l- (4-^f-;i/^^^Uy) -2-7°D 

t;i/7 > ^y]T-fef-;i/-2-t:p';^>*;i/^-h';;v 7-?;Hi «b-&^706) 
l- -2-^^;i/-2-7-nt^;i/^^>©^fc»t)(c#^j 91 

lzmM®1o&mt>hZ>2-*?-)V- 1- (4-*?-)V3-#7-V S) -2 -7'D 
¥)IT^> (473 mg, 2.25 mmol) mMM 98 fcl^filfc bTHlHB'fbl^) (232 

mg, 0.502 mmol) £#fc 0 
JR*: 34% 

'H NMR (DMS0-d 6 ) <5(ppm): 7.10 (2H, d, J = 8.8 Hz), 6.64 (2H, d, J = 8.8 Hz), 
6.57 (2H, s), 5.60 (1H, br s), 4.61 (1H, dd, J = 6.8, 4.6 Hz), 3.66-3.42 (5H, 
m), 3.00 (2H, s), 2.33 (3H, s), 2.22-1.88 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 347 (M + H) + 

mmm 101 : ( s ) -1-12-^^-1- (p-t^H^u) -2-rntvi/^^ 

^3T-b^-2-t^D>j^>pb;b^-h>j;i/ «b£M7) 
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l- {$-7=.*/*;;) -2-*^;i>-2-rnt:;b7^>©fU>bfc:##0y 92 

(401 mg, 2.25 mmol) £/BV\ %%09 98 i:|SI;f§C LXWSMb&ta (305 Eg, 0.708 
imol) £f#fco 
»: 47% 

>H NMR (DMS0-d 6 ) <5(ppm): 6.88 (2H, d, J = 8.1 Hz), 6.57 (2H, s), 6.55 (2H, d, 
J = 8.1 Hz), 5.05 (1H, br s), 4.75 (1H, dd, J = 6.5, 4.6 Hz), 3.62-3.88 (5H, 
m), 3.17 (2H, s), 2.58 (3H, s), 2.17-1.94 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 315 (M + H) + 

H»J102: (S) - 1 -[ 1 - (4-^^>^M-;V7-Uy) -2-PW1/-2 
708) 

^m^\zmm(D^mxm^fi^ i- (4-^^>^-;i/7-'j;) - 2- 

^^V-2-7 , DWV7^> (161 mg, 0.664 mmol)s 7yfb*y£A (50M%on 
■fe54 h, 320 mg, 2.75 mmol) ©N, N-^^f;i/*M7^ h* (3 mL) Siftfc, 
0 °C-£*H^fF 6011155 tCHB®© (S) - 1 -^P^TMz^l/- U 
;U#- h U;i/ (120 mg, 0.553 mmol) ZMZs mUf^X- 11 B#IM#Lfco -fe^-T h 

lff.MMW nYi^77^- (7 np^;i/A/^^y-;b = l00/0~ 
90/10) T-Mbs ^IB^tlCD^U-^ (195 mg, 0.515 mmol) £f#fc 0 
(2) (1) Tf# ^ftfc? U~ft (195 mg, 0.515 mmol) <0* (2 mL) 

(c:7V« (59.8 mg, 0.515 imol) *m%-tzo METT^^7-;i/%@*U 1fl3 
-fb^fe (140 mg, 0,283 mmol) ^i6iiibTffc, 
■JR*: 52% 

l H NMR (DMSO-dg) <5(ppm): 7.56 (2H, d, J = 8.6 Hz), 6.80 (2H, d, J = 8.6 Hz), 
6.66 (1H, t, J = 4.9 Hz), 6.57 (2H, s), 4.77 (1H, dd, J = 6.2, 4.6 Hz), 3.73-3.30 
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(5H, m), 3.23 (2H, d, J = 4.9 Hz), 3.04 (3H, s), 2.26-1.85 (4H, m), 1.23 (6H, 
s). 

APCIMS (i/z): 379 (M + H) + 

mm 103 : ( S ) - 1 -[ 2 -**JU- 1 - ( 4 - fcfP »J V-JUZJU&-JUT- 0 J ) 

l- (4-^^>^;i/*^;vT-U y) -2-pWi/-2-:rpe;KP* >©<ft 
to b 94 £I3Ss©:£&t-#£> ft 3 2-^^)1-1 -(4-^o'J 

Tjs -jut - »; y ) -2--?u\zjutk> (4i6 mg, i.4o mo i) m&mm 

tmm^LXmmih^ (365 mg, 0.664 mmol) 
JR*: 71% 

'H NMR (DMS0-d 6 ) tf(ppm): 7.46 (2H, d, J = 8.8 Hz), 6.75 (2H, d, J = 8.8 Hz), 
6.60 (2H, s), 6.38 (1H, br s), 4.76 (1H, dd, J = 7.0, 4.3 Hz), 3.70-3.17 (7H, 
m), 3.10-2.98 (4H, m), 2.29-1.90 (4H, m), 1.65-1.60 (4H, m), 1.12 (6H, s). 
FABMS (m/z): 434 (M + H)* 

HS&#I104:(S) -1- {1- [4- (N, N-Vx-1-)IT$. S Z)l*-)U) T— 

•jy] -2-^^;i/-2-7nt;i/7^} t^ju- 2 -fn y vyhM- h 
Vjv y^)imm «bi^?7io) 

1- (4-^^>^M-;i/7-'Jy) -2 2-7v\ZJUT^>(Dtt 

95 fci3*4®£&t:*#S>ft£ l - [4- (N, n-^3Mu:p;= 
*-;!/) r-'jy] -2-^5 L ;i/-2-7 , Dt;i/7^> (674 mg, 2.25 mmol) 

i\ mmmm^nm^xnmih^m (378 mg, 0.685 mmoi) ^ntz a 

im: 46% 

»H NMR (DMS0-d 6 ) S(ppm): 7.43 (2H, d, J = 8.8 Hz), 6.74 (2H, d, J = 8.8 Hz), 
6.59 (2H, s), 6.35 (1H, br s), 4.75 (1H, dd, J = 6.5, 4.3 Hz), 3.73-3.35 (5H, 
m), 3.07-3.02 (6H, m), 2.24-1.91 (4H, m), 1.10 (6H, s), 1.01 (6H, t, J = 7.2 
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Hz). 

FABMS (m/z): 436 (M + H) + 

mMMl05: (S) - 1-[1- -2-7^;1/-2-7d£ 
JVTK 7 \T^)V- 2 -£D ij -to )),•&- h 7T;i/^Jg ({b-£tmi) 
##«(3fB«©^^#e>n^ l - (4-7;i/^f-P^uy) -2-^;t/- 

2-7p£;U7^> (273 mg, 1.50 mmolX 7yfb#'J<?A (spray dried) (174mg, 
3.00 mmol) ©N, N-i>^^MM7^ > (4mL) SSt, 0 °Cl!^@^6011155 
{3f3i6©(S)- 1 -7pm^-2-tP U^>£;u**- h U;V(217mg, 1.00 
mmol) tjpjls |§I^T-2^»tfeo -fe^-f h^»Mi:UTS«^631b 

A^D7h^77^- (7 0 0^^/^^7-^=100/0-90/10) -eMUIgia 
h^(Dy (319 nig, 1.00 mmol) £#fc 0 

(2) (1) -£*§£>tifc7'J-~ft (319 mg, 1.00 mmol) ®/>7 7-;i/ (3 mL) 
C7Yj« (116 mg, 1.00 mmol) »x.fe 0 MET"?:^ 7 7-;]/£g£U ^IBfb 
^tl(404 mg, 0.931 mmoD^^^i; LTft&o 
IR*: 93% 

•HNMR (DMSO-de) £(ppm): 6.92-6.86 (2H, m), 6.65-6.60 (2H, m), 6.55 (2H, s), 
5.17 (1H, br s), 4.74 (1H, dd, J = 7.3, 6.5 Hz), 3.67-3.38 (5H, m), 3.01 (2H, 
br s), 2.24-1.90 (4H, m), 1.14 (6H, s). 
APCIMS (m/z): 319 (M + H) + 

HJ6M106: (S) - 1 -[ 1 - (4-^DD-l-7^7^-jl/7U) -2-7f- 
)l- 2 -7°u¥)l7$ J ]T*3-)l- 2 -t'n h 7v;i/^j& 

(^^244) 

2-^^y-N- (5-^ hdr^73;i/^^;i/-2-e'j^;i/) -2-7^;i/7n 

e;i/r^>©^t>^{C#%^J97tfBtgO^&T#e>ti^ 2-T^7-N- (4-7 
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DD-l-7^7^-;i/) -2-*3-fr7u}Z))/7$> (376 mg, 1.50 mmol) 

V\ «W6fcHBfcbT«tBfls£fc (275 mg, 0,547 mmol) 

! H NMR (DMSO-d,) d(ppm): 8.48-8.39 (1H, m), 8.09-7.95 (3H, m), 6.96 (1H, br 

s), 6.54 (2H, s), 4.72 (1H, dd, J = 6.9, 3.9 Hz), 3.85-3.43 (7H, a), 2.27-1.92 

(4H, m), 1.23 (3H, s), 1.22 (3H, s). 

APCIMS (m/z): 387 ( 35 C1M + H) + 

«$I107: (S) - l-[2-*3-)l- 1 - (l-yfvV-fi/TK;) -2-7 

p^7^;]7^^;i/-2-tn h 7T;i/$jlHb^tj245) 

\f.)]/T % ><Dttt) D 98 fc|B«©^^^t# & tl* 2 - IP $ 7 - 2 - * *\>l/- 

N- (1 -7 & 5 V—fr) 7°VV)VT$ y (324 mg, 1.50 mmol) %m\ HMJ56 
tmm^ls-CMtVih&M (48.2 mg, 0.103 mmol) £f#fc 0 
IR*: 10% 

l H NMR (DMSO-de) 6 dm): 8.88 (1H, s), 8.34-8.31 (1H, m), 7.94-7.84 (3H, m), 
6.54 (2H, s), 4.72 (1H, dd, J = 6.8, 4.3 Hz), 3.76-3.43 (7H, m), 2.19-1. 92"(4fl, 
m), 1.20 (3H, s), 1.19 (3H, s). 
APCIMS (m/z): 353 (M + H) + 

H»J108: (S) - l -[2-7^;i/- 1 - (3-t?';**s^;]/7^y) -2-7° 
DWi/7^]7-fe?-;v- 2 -en y$>>*;nfci h u;u 7^;i/M (-fb-^246) 

( 1 ) «^J37 ( 1 ) kra«©£iSfc J; t)##«£fB«©#&T-*#£> ft* 2-7 
^ y - 2 -^^-;i/-N- (3-eU^-;i/) 701^7^7 ( 948 mg, 5.71 mmol) 
ts^^Wmh^moy <j-<ffc (719 mg, 2.38 mmol) £#fc 0 

(2) (1) -e^e»tlfc7U-#:(719 mg, 2.38 mmol )©*#y-> (10 mL) gft 
£7T;i/g?(442 mg, 3.81 mmol)£in;Ls SM"C 1 0#B«#Ufco MEETT:**7 
-;u*B*bTI»6nfcaiaEftMx^;i/3&»5»ifaMiU «IEWb£fc (650mg, 1.56 
mmol) £Stft«gHi:LT*#fco 
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JR*: 28% 

! H NMR (DMSO-ds) S(ppm): 8.87 (1H, dd, J=4.3, 1.1 Hz), 7.40 (lH,.m), 7.18 (1H, 
dd, J = 8.9, 4.3 Hz), 6.88 (1H, dd, J = 8.9, 1.1 Hz), 6.54 (2H, s), 4.70 (1H, 
dd, J = 7.0, 4.1 Hz), 3.64-3.38 (7H, m), 2.12-1.98 (4H, m), 1.09 (6H, s). 
FABMS (m/z): 303 (M + H) + 

mnmm: (s) -i-[ 2-^^-1- (4-£<m^;vt^) -2-7- 

obvvT^y ]T-fe^;i/-2-b'n u^>*;i/^-h u;v 7v;vM «b^247) 

(1) ##W00^IB«©^T^f t>tlZ>2-7*;-2-*3-)V- 1 H- (4-tT'J 

7°Pb;i/7-^> (2.03 g, 12.3 mmol) MB^fF6011155fcf3®© (S) 
- 1 - ^D^T^f Jl/- 2 - tfP 'J i?>*Mr F ij ji/ (434 mg, 2.00 mmol) fr*> 

mmMZQtmffi®J5&fc&mmb<&m(D7V-®. (522 mg, 1.73 moi) %mz 0 

(2) (1) T*t#5>tlfe7 U-f*(522 mg, 1.73 mmol)©p< * J -)l> (10 mL) ^ 
£7T«(442 mg, 3.81 mmoD^inx., SSIT? 1 O#ig«bfco METT^#7 
-;u£^5fe utff htzB®* ¥^3-)isx.-Tnsfr £> ^Hfc bs^lBfb^tl(459 mg, 
1.10 mmol) ^m^^thxmco 

JR*: 9% 

*H NMR (DMSO-d.) 6(ppm): 8.36 (1H, s), 8.01 (1H, d, J = 5.9 Hz), 7.39 (1H, m), 
6.58 (2H, s), 6.54 (1H, dd, J = 5.9, 1.6 Hz), 4.75 (1H, dd, J = 6.5, 4.6 Hz), 
3.62 (ZH, d, J = 5.1 Hz), 3.69-3.51 (3H, m), 3.59-3.16 (2H, m), 2.22-1.97 (4H, 
m), 1.12 (6H, s). 
APCIMS (m/z): 303 (M + H) + 

HISMllO: (S) -1-[1- (5-*?>X)]/*=.)]s-2-t:Vy)l7$;) - 
2-^?;v-2-7P^l/7^y]7tf-Jb-2-tP'J^>*Mr h y 

(<fbi!r«48) 

(1) ##W01fcl3fa©£&T*#£ft3 2-T^7--N- (5-p<#>7n;1/*^ 
-2-bU^;u) -2-^Jk7D^7^> (1.46 g, 6.00 mmol) fr£>H»J20 

112 



WO 02/051836 



PCT/JP01/11578 



fcB*®#ttfcJ;D*IBflj^©7y--# (609 mg, 1.60 mmol) *mtz 0 
(2) (1) T-# 7 'J —ft (609 mg, 1.60 mmol) ©p<*y-;i/ (10 mL) ^ 
WLfcy-?)m(miiig, 1.60mmol)£Jn;U I^10«#bfe„ METT'^^ 
y-;i/^g*UTtf f)ti^I§^x^l/x-rJ^f»mU #JE{b£fJ (697 
mg, 1.41 mmol) £^fej£Hh LTf#fco 
«: 24% 

>H NMR (DMS0-d 6 ) <5(ppm): 8.35 (1H, d, J = 2.4 Hz), 7.73 (1H, dd, J = 8.9, 2.4 
Hz), 7.54 (1H, m), 6.69 (1H, d, J = 8.9 Hz), 6.57 (2H, s), 4.72 (1H, dd, J = 
6.5, 4.5 Hz), 3.65-3.55 (1H, m), 3.43 (2H, d, J = 4.9 Hz), 3.48-3.25 (4H, m), 
3.11 (3H, s), 2.20-2.10 (2H, m), 2.05-1.90 (2H, m), 1.11 (6H, s). 
APCIMS (m/z): 380 (M + H) + 

msmni: (S) - 1 -[ 1 - (5-^*>*;i/*-;i/-2-fc!l>y;i/) -4-^ 
f-;i/-4-b*^u^;i/T^^]T-fe^;i/- 2 -trn «j^>*;i/^- h U;u 2W& 
U (4bi§r^249) 

( 1 ) #%$li02-et#£ ti% -I - (5-** 2 - tr u s> 

^4-^f^»jy> (1.28 g, 4.77 mmol) *6HllliW2fcHfl|O^Sfc«fc 
?K ^HB'fb-^tl©^ 'J —ft (608 mg, 1.50 mmol) £f#fc<, 

(2) (1) t||f)*lfe7U^ (608 mg, 1.50 mmol) ©1, 4-^*^>«« 
(10 mL) fC N 4 mol/L ttMb**'- 1 , 4-V**?>&m (8.0 mL) **^TTi0 

x^&ijeSflsU SfflWfr&Bl (572 mg, 1.20 mmol) §ifi^i:Lt#feo 
JR*: 23% 

»H NMR (DMSO-de) £(ppm): 9.06 (2H, br s), 8.50 (1H, d, J = 2.7 Hz), 7.91 (1H, 
dd, J = 9.2, 2.7 Hz), 7.03 (1H, d, J = 9.2 Hz), 4.83 (1H, dd, J = 6.8, 4.3 Hz), 
4.50-4.35 (2H, m), 4.15-3.90 (2H, m), 3.75-3.65 (1H, m), 3.60-3.49 (2H, m), 
3.20-3.00 (2H, m), 3.15 (3H, s), 2.25-2.10 (2H, m), 2.10-1.90 (2H, m), 1.95-1.75 
(4H, m), 1.46 (3H, s). 
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APCIMS (m/z): 406 (M + H) + 

mmmuz: (s) -i-[4-^;i/-i- (5-**\n/-2-K»jy;io -4- 

250) 

4-t^;-i- (5 -^dp-2 -t.-u^;i/) -4-^^;bb-^i;^>©^t) 

DS^ ###ll03T"lt£;ft,& 4-T^-4-^;i/- 1 - (5-^;V-2-fc'>J 
IR*: 54% 

'HNMR (DMS0-d 6 ) tf(ppm): 9.32 (1H, br s), 9.15 (1H, br s), 7.93-7.89 (2H, m), 
7.38 (1H, d, J = 8.9 Hz), 4.83 (1H, dd, J = 7.3, 4.2 Hz), 4.40-4.25 (2H, m), 
4.10-3.40 (5H, m), 3.40-3.20 (2H, m), 2.30-2.10 (2H, m), 2.22 (3H, s), 2.10-1.80 
(6H, m), 1.45 (3H, s). 
APCIMS (m/z): 342 (M + H) + 

mrnmm: (S) -i-[4-^;i/-i- (3-t:u^y-;i/) 
4-T^y-i- (5-^^>^;i/^;i/-2-t:.u^;v) -4-^^-;i/t:^u 

>©fSfc> D fc#%$|104T*# f»W4-7$;-4-^f;b-l-(3-^'J^ 
iR*: 10% 

! H NMR (DMSO-dfi) (ppm): 9.21 (1H, br s), 9.12 (1H, br s), 8.72 (1H, d, J = 
4.1 Hz), 7.92 (1H, d, J = 9.5 Hz), 7.86 (1H, dd, J = 9.5, 4.1 Hz), 4.84 (1H, 
dd, J = 7.0, 4.3 Hz), 4.35-4.29 (2H, m), 4.15-3.90 (1H, m), 3.69-3.60 (2H, m), 
3.60-3.59 (2H, m), 3.29-3.21 (2H, m), 2.25-2.10 (2H, m), 2.10-1.80 (6H, m), 
1.46 (3H, s). 

APCIMS (i/z): 329 (M + H) + 
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mmmiU: (S) -1-[1- (5-7n^-2-b'J $i?=.fr) -4-^;i/- 

4-tr^us;;i/^^y]T-b^-2 -b'n u ^>#;v^- h u;v Hb-£t)252) 

4-T^y-4-^;i/- 1- (5 -7x-;i/-2-eiJ^;i/) b^ib7>©ft 
fc>D£#^$J105T^#£>ft34-T^- 1- (5-7n^-2-b'J =• S^;i/) - 
4 ^ b^ U ^>&fflV\ fl»J52t llJtifc: bTM3{b-&«l#fco 
«: 6% 

>H NMR (CDC1 3 ) (5(ppm): 8.26 (2H, s), 4.78 (1H, d, J = 7.6 Hz), 3.95-3.40 (6H, 
m), 3.38 (2H, d, J = 1.1 Hz), 2.40-2.10 (2H, m), 1.65-1.51 (7H, m), 1.14 (3H, 
s). 

APCIMS (m/z): 409 ( 81 BrM + H) + , 407 ( 7S BrM + H)* 

mm ns : (s) - i-[2-^^;v-i- (n-pWI/7^uv) -2-7*nb 
y> ]Tb^;i/- 2 -bn y h U;i/ 7tj« ab-£t)712) 

1- (4-7)i#ut-i) ;) - 2 -^^-2-7'Dbvv^>©ftfc>D£# 
^#1 106 tiB«©^STt#e>ti§2-^^;i/- 1- (N-pWi/T-yy) -2- 

7D b;i/7^ > (267 mg, 1.50 mmol) £JBV\ £gjfeft| 105 tmU^ bT^IB'fb^J 
(360 mg, 0.836 mmol) %ffitc 0 
IR¥: 84% 

>H NMR (DMSO-ds) S(ppm): 7.13 (2H, dd, J = 7.8, 7.3 Hz), 6.82 (2H, d, J = 7.8 
Hz), 6.59 (1H, t = 7.3Hz), 6.56 (2H, s), 4.75 (1H, dd, J = 6.8, 4.3 Hz), 3.66-3.32 
(7H, m), 2.94 (3H, s), 2.22-1.93 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 315 (M + H) + 

##$J1 : 2- <;;i/T^7) 

miS©2-7nn^r7 U> (1.03 g, 6.30 mmol) 0 1 , 4-V^r^>mm (10 
mL) id, j^TbU^A (1.31 g, 9.48 mmol) RV^^uy^T^y (1.26 ml, 18.8 
mmol) £in^ 7 B$F^Dfl&jl$i U $^xfl/>y7^> (2.52 mL, 37.7 mmol) 
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£t> (1.79 g, 9.57 mmol) l/tftfeo 
APCIMS (m/z): 188 (M + H) + 

#%$I2: 2- (2-^7^-;i/T^y) 
81% 

l H NMR (DMSO-dg) d(ppm): 7.95-7.84 (2H, m), 7.25 (1H, d, J = 2.4Hz), 7.19 (1H, 
br s), 3.28 (2H, dt, J = 5.9, 5.9 Hz), 2.78 (2H, t, J = 5.9 Hz). 

###13: 2- (6-^oo-3-t;'J^-;i/7^) 

###"J4: 2- (2-^y^U-;i/^^y) x^7^> 
IR*: 89% 

'H NMR (DMSO-d 6 ) d(ppm): 8.30 (1H, s), 7.74 (1H, d, J = 5.4 Hz), 7.65-7.48 (3H, 
m), 7.30 (1H, dd, J = 7.8, 3.2 Hz) , 3.39 (2H, dt, J = 6.1, 6.1 Hz), 2.78 (2H, 
t, J = 6.1 Hz). 

###J5 : 2- (4-^DP-l-7^7^-Jl/7V) ifJl/75> 

#%#|6 : 2- (6, 7-S>* h^>-4-^^/U-;V7^y) xf-;V7^ > 
IK*: 65% 

'H NMR (DMS0-d 6 ) <5(ppm): 8.31 (1H, s), 7.85 (1H, t, J = 6.2 Hz), 7.59 (1H, s), 
7.01 (1H, s), 3.88 (3H, s), 3.88 (3H, s), 3.51 (2H, dt, J = 6.2, 6.2 Hz), 2.79 
(2H, t, J = 6.2 Hz). 
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#%0!I7:2 - [2- (4-\ZV9)V) - V -)V7$ ;]*?JIT$> 

##$18: 2- (4-*?-.)l-2-*; VJlTz.;) x^;i/T^> 
IR*: 89% 

APCIMS (m/z): 202 (M + H) + 

#%0!I9 : 2- (4-*v> x^;i/7S> 
JR*: 

APCIMS (m/z): 188 (M + H) + 

#%0UO: 2- f V=^>"J;i/T^y) x^;i/T^> 

JR*: 68% 

APCIMS (m/z): 188 (M + H) + 

##0U1: 2- (2-^>y^T^u;i/T^y) x^;i/T^> 

»: 59% 

APCIMS (m/z): 194 (M + H) + 

#%#|12: 2- [5 - (N, N-^^^l/T^y'^;^-;!/) -2-\£VV)V7$ 

v\ 2-^dd-5- (N, N-^^^;i/T^^^;i/^-;i/) tr>;.^>hxf-i/> 

^7 5- > (22 Mift) £fflV\ JKtB4b£«f#fco 
JR*: 69% 

'H NMR (DMSO-d 6 ) 6 (ppm) : 8.26 (1H, d, J = 2.3 Hz), 7.60 (1H, dd, J = 8.9, 2.6 
Hz), 7.51 (1H, m), 6.59 (1H, d, J = 8.9 Hz), 3.29 (3H, m), 2.70 (2H, d, J = 
6.3 Hz), 2.56 (6H, s), 1.45 (2H, br s). 
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APCIMS (m/z): 245 (M + H) + 

#%#I13': (5-$/7V-2-K'JS>;i/) 

6-^op^3^^h U;i/ (3.50 g, 25.3mmol) ©1 , 4 - =Hf" (10 
mL) £s i*aR*U^A (5.24 g, 37.9 mmol) Ml , 2 -^T^ ^ - 2 

(3.97 mL, 37.9 mmol) £iDx. N 4HFIHI$l^o Sj£«MbT*£ 

a«;'«fm**fe^ ^c^iHJsa* b;^>-?^u nwb&fa (4.03 g , 21.2 

imol) ^^mWuhX^xntzo 
JfiflS: 84% 

APCIMS (m/z): 191 (M + H) + 

##0014: 2- (3-^^-2 - KiJi?;i/7U) 

WM<D2-?un-3-i/7; t!U^> (1.07 g, 7.73 mmol) ©1, 4-S>** 
■fr>$6tt (20 ml) (3> R||*U^A (1.60 g, 11.6 mmol) SOT^^^-^ 
^> (0.93 mL, 15.4 mmol) ^iP^s 7W0«bfeo Rj&WL*Wtifc&s 
^>iJMW7A?dyK77^-?IIU nmit&m (1.20g, 7.36 mmol) 
**Rftltlli:bT»fco 
JR*: 95% 

APCIMS (m/z): 164 (M + H) + 

##^J15: 4-[ o-s/tv— 2-t:uy;i>) T^y^^;H^>^;i/T^> 

IR*: 81% 

APCIMS (m/z): 239 (M + H) + 

16 : i - ( 3 - 2 - tr fc^5 ;» 2 im& 
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(1) >©f^t>t)fcN-tert-^h*S/*;i/^-;i/^7^> 

IR*: 88% 

FABMS (m/z): 289 (M + H) + 

(2) (1) ■CW&ftfc-fb'&to (800 mg, 2.78 mmol) *>>-;i/ (20 mL) 

t s 4iolA*fti**-»»x^^ (6.94 mL, 27.8 mmol) &Jn*. N SS»-C4.5 

BflTO^bfcgL K«8iU l- (3-i/Ty-2-fU^;i/) e^$>> 

2«^ (822 mg, 3.15 mmol) £t#fc 0 
APCIMS (m/z): 189 (M + H) + 

#%0!li7:2-[ (3-j/tv— 2-t:«;y;i/) -n-^;i/:p^]^;i/-n- 
S0i 14 hUtifcr LT«Bfls£ft&»fc« 

APCIMS (m/z): 191 (M + H) + 

#%$J18: 2-^nn-N-[2- (5--hD-2-^'J^I/7^) 

migCD2-(2-7'^yx5 : -;U7 ? ^y)-5-r:hDt°U^> (1.05g, 5.76 mmol) 
®^b^^l/> (20 mL) MF'JiW^ (1.61 mL, 11.6 mmol) 
C s MTT^DDT-bWD'J F (0.51 mL, 6.40 mmol) SM7!lBH£ 

W : 57% 

APCIMS (m/z): 257 ( 35 C1M - H)', 259 ( 37 C1M - H)" 
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###>J19: (R) -3- [N-tert-^h^^*;i/jJfr:;i/-l- {Z-i/TS-2 

(1) ?|5lg©2-^PD-3-^Ty b'U^> (2.00 g, 14.4 mmol) ill, 4-y 
m-8-7t^tD[4, 5]^£> (3.10 g, 21.6 mmol) £t?U^> (20 mL) 
*T?»£U 100 6 CT-3.5«Jn«#Ufeo «£MflEg*U ft&tifca&fc* 

x?-;i/=8/lM/4) tt»«U 8- (a-J/7/-2-KUy/l') -l, 4-y 
^-^-8-TifXlfD[4 J 5]^*> (1.30 g, 5.31 mmol) &f#fc 0 
K^US?>»aW*: (1.30 g, 5.31 mmol) £T-feb> (20 mL) fc*»PU (10 
mL) MiU SfiT?2«fHUi»bfc. $8»£ttES*U fiffijRR**^- h 'J A 

ATfttjiU *****EEtf*U 1- (3— >7V-2-eU^) -4-**V 
(1.16 g, 5.77 mmol) £f#fc 0 

to*-, m 

•H NMR (CDClj) <5(ppm): 8.38 (1H, dd, J = 4.8, 2,0 Hz), 7.83 (1H, dd, J = 7.7, 
2.0 Hz), 6.84 (1H, dd, J = 7.7, 4.8 Hz), 4.02 (4H, t, J = 5.9 Hz), 2.63 (4H, 
t, J = 5.9 Hz). 

(2) (1) TMt&ftfcfc£* (984 mg, 4.89 mmol) W7>^^A (3.77g, 
48.9mmol) fc**^-;!/ (18mL) 4n??&&U ^ h U £ #D t p U K (307 
mg, 4.89 mmol) fciniU SiBT 2Btlia»#b;fco $gj&**ftBEeicU ft£>*ifc»ii 
%*fc^DD*M7f^»bfe, ItkftfcTkJf £ 2 mol/L -dcttfti* h U <7Azk»* 

T'pH^iocisu siwfi/>tatHi/L we>tifc**iiis«a«i<t«2k-c 

'J*y;i/*5A^D7h^77-f- (^dd*;VA/M A= 100/0-60/40 ; A 
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(3-^>Ty-2-b'U^;i') £^'J^> (504 mg, 2.50 imol) 

IR*: 51% 

l B NMR (CDC1 S ) d(ppm): 8.32 (1H, dd, J = 5.0, 2.0 Hz), 7.75 (1H, dd, J = 7.6, 
2.0 Hz), 6.72 (1H, dd, J =7.6, 5.0 Hz), 4.42-4.24 ( 2H, a), 3.21-3.06 (2H, m), 
3.04-2.93 (1H, m), 2.13-2.00 (2H, m), 1.66-1.43 (2H, m). 
APCIMS (m/z): 203 (M + H) + 

(3) (2) nn^ntzik&m (300mg, 1.48]nmol)£5 L hbh*D77> (6mL) £ 
S»U 2K#T> 7v^Wm*y*J)\, (78 julI, 0.49 mnol) fcirafcx ^©££51$ 
mmthtco h'JxW^> (68 //L, 0.49 mmol) *iD*.fc« N igJiSiftBEgafe 

^n?h^77^f- (^^>/^fc^l/=60/40~0/100) tTSfiU 4- (N 
-^>^;i/^^r->*;!/7if-;Mf-;u) 7^/-l- (3 -w - 

fcyoj^> (150 Eg, 0.43 mmol) 
W. 29% 

(4) (3) -eftbtl-kib&b (150 mg, 0.43 mmol) ^fftHD77> (3 mL) 
fc*fl?U gfi"C-jfttts;tert-7*\«/ (103 mg, 0.47 mmol) ^in^s SffiT?3R 
mmnvtzo $f>C4-^f;i/7^t'J^> (5.0 mg, 0.04 mmol) &flp*. N 4 

7^- ('\*-tf->/#Kx^;i/=90/10~70/30) ttilU 4- (N — ^>^;^ 
^^>*;^x:;i/^^;i/-N-tert-7*h^r^*;i^^-;i/) 7^7—1— (3—>7 
y-2-b'J^;i/) (139 mg, 0.31 mmol) £f#£o 

IR*: 72% 

L H NMR (CDC1,) <S(ppm): 8.32 (1H, dd, J = 4.8, 2.0 Hz), 7.77 (1H, dd, J = 7.6, 
2.0 Hz), 7.35 (5H, s), 6.75 (1H, dd, J = 7.6, 4.8 Hz), 5.15 (2H, s), 4.44-4.38 
(3H, m), 3.83 (2H, s), 3.09-3.00 (2H 3 1.92-1.55 (4H 3 m), 1.36 (9H, s). 
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APCIMS (m/z): 451 (M + H) + • 

(5) (4) t^t&tifc'fb^t) (127 mg, 0.28 mmol) §x^;-;v (1 mL) t^Y 
h|*D77> (2 mL) fc$gfl?U 1 0%rt5WA-&Mk (12 mg, 50%^7jc) £fln 

m^Z-t^J h^W^hLtllbfco MMEE^SU (100 mg) 

*»fco *§&*ifc$lM#KJ (100 mg) §rFth*D77> (3 mL) fc$fl?U (R) 
-4-*;W^>f^WU-y> (44 mg, 0.34 mmol k 1- (S-VtZ-frTXJ 
-3-x^-;i/*;V^y-r ^ PffStt (91 mg, 0.47 mmol k N-tFo* 
h V7)S—n> (56 mg, 0.42 mmol) t»^V> (2 mL) £#D*.s 

^h^?^- (^DD^;UA/p<^y-;i/=99/l~95/5) tills (R) -3 

-{N-tert-^h^s/*;i/^-;i/- [l- (3-s>ry-2-t:us?;i/) -4-t: 
r^y}T-fe^;i/-4-*;wt ; &-r;i/^Tv r u^> (89 mg, o.i9mmoi) £ 

JR*: 68% 

! H NMR (CDClj) S(ppm): 8.33 (1H, dd, J = 5.0, 2.0 Hz), 7.76 (1H, dd, J = 7.6, 
2.0Hz), 6.76 (1H, dd, J = 7.6, 5.0Hz), 5.8-4.9 (1H, m), 4.8-4.3 (5H, m), 4.2-3.2 
(4H, m), 3.08-2.99 (2H, m), 2.1-1.6 (4H, m), 1.48 and 1.45 (9H, s). 
APCIMS (m/z): 473 (M - H)" 

(6) hU7^/*DMWHbK1fc (41 juL, 0.29 mmol) £*}frU (5) Tiikfrifc 
ib&fo (68 mg, 0.14 mmol) (23/zL, 0.29 mmol) ©*frfM*-l/>&« (1 

mL) ztuz., mmt"z4mmmni,tzo zbtzvvyMummmjkm (tiM.t 
t>)i».(23tii) ^inx.s 2mmmwLtzo BLmmt&zmz., m^r^y-em 

(^*tf>/»Kx^;i/=90/l(K60/40) -ett»U (R) - 3 -{N-tert-7* 

(3— >7V-2-t:y^;v) - 4-t:^u^;v]T^y 
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4-3-7 W V U;i/ (21 ng, 0.05 nnol) £f§fco 

Jfc*: 32% 

l H NMR (CDC1 3 ) <5(ppn): 8.33 (1H, dd, J = 5.0, 2.0 Hz), 7.77 (1H, dd, J = 7.6, 
2.0Hz), 6.76 (1H, dd, J = 7.6, 4.8Hz), 5.33 (1H, br s), 4.8-4.3 (5H, m), 4.2-3.6 
(2H, m), 3.28 (2H, br s), 3.08-2.99 (2H, m), 1.90-1.60 (4H, m), 1.46 (9H, s). 
APC1MS (m/z): 357 (M - C0(CH 3 ) 3 + H) + 

##$120:2- (3—>7V-2-trUy;i/) 7^xf;i/75> 2jBH 

(1) mi5© 2 -^OP-3-^7; fcT'J^> (1.12 g, 8.09 mnol) O l,. A-V 
**V>®m (10 mL) (3, MR* USA (1.12 g, 8.09 mmol) XtfN- (2-T 
5;x^;i/) *;WU>i tert-^;Vx^^;v (1.53 mL, 9.70 mmol) SId^n 

xXriV (0.38 mL, 2.41 mmol) £jD*.s 3.5 BmbDSfoMbfco £j6tt$*lt& 
ii$5/'J*W7A^P? h^7 7-f--C»»U 3-^7^-2- (2-^ 
h^^*;!/^-;!/^^/^^;!/) 7^1T'J^> (1.51 g, 5.76 mmol) &fflt&lfti 

W: 71% 

APCIMS (m/z): 263 (M + H) + 

(2) (1) -ent>ntcih-&m (0.92 g, 3.51 mmol) omm^fr (20 mL) 

fc N 4«ol/l«lfli**-mRx^;i^6» (17.6 mL, 70.4 mmol) fciDiU m.UT~3m 
mmWLtzo £fttt&*ttU »Efb£» (0.83 g, 3.52 mmol) £f#fc 0 
W: 

APCIMS (m/z): 163 (M + H) + 

#§09 21:3- (3-S/7V- 2-K'J^I/7^) 7°D tVUT^ > . 2£$£ 
(1) N- (2-7^;x^) A;wu>g tert-7^;vx*^;i,<DfU>!9tc: 
N- (3-7^7 , D^I/) #;WU>fc tert-73S>l/x;Wl/&JfV\ ##0!l 
20 (1) tmmkXsTZ-t/T; -2- (3-7h^^AMx;i/7^7Dt:;i/) 
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IR*: 96% 

APCIMS (i/z): 277 (M + H) + 
(2) 3-i/7y-2- (2-yf^^*Jl/»7^x^l/) 

oftfoSfc: 3-^7^-2- (3-rh^>W-;i/7^rnwi/) 7^;t 

■;$»ft/flV\ ###)20 (2) hliiatLT^IBfb^tl^ffeo 

#%$|22 : 4-7^ y- 1- (2-^^^-;i/) E^US>> 

$R02-^DDlf7j;> (824 uh, 9.23 mmol) ©1, 4 (8 
■0.)t N JR»*U»>A (1.39 g, 10.1 mmol) ;ftVffiSHb£*)4 -tert-^;i/*;i/ 
J (1.68 g, 8.39 mmol) £JD^ 6 Rf l^iDMMb&o SJfo 

-y^^F-b->*« (10 mL) fc*ipu ^S-C4 mol/L 4-S>*=* 
f->^t (20 mL) ftftIitTHWCl5RFHUl»b&o *TfflLfc&il*33figL 
nfcif§S*^^^-^K*»bfco BioRad AG (g^^) 1 X-8-f;3->£g|l^> 
*C+ftU ^*WEES*bTx «(gBfc£*> (1.40 g, 7.85 mmol) 
J&*: 93% 

APCIMS (m/z): 179 (M + H) + 

2-^DOK7i?>©^bDtx »§^nArD7iJ-Mffil\ ###122 

##01123: 4-T^-l- (2-^y;;i/) t:^'j^> 
JR*: 52% 

APCIMS (m/z): 228 (M + H) + 

###124: 4-7^^-1- ( 2 -3V D 
JR#: 72% 
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APCIMS (m/z): 229 (M + H) + 

#%W:4-r^y-i- (i-^v*y u;i/) f^u^> 

W: 50% 

APCIMS (m/z): 228 (M + H) + 

26 : 4 -T ^ / - 1 - ( 5 J — 2 — If U If ^. U 5? > 
JR* : 54% 

APCIMS (m/z): 203 (M + H) * 

##0>J27: 2-T^y-2-^^-N- (2 -^y^ijr;v) :7n If * > 
2-^od^;^'J> (3.27 g, 20.0 mmol) tc N WBchVtrJx (4.15 g, 30.0 
mmol) TkXfl, -2-^^)Vyu?^y (3. 14 mL, 30.0 mmol) £fln*.s 

IIU 5> tifcSiSfcS' U * 5 A * D v h ^ 7 >f - (Chrc«atorex(SS 

(2.77 g, 12.8 mmol) £t#fc 0 
JR*: 64% 

! H NMR (DMS0-d 6 ) (ppm): 8.41 (1H, s), 7.72 (1H, d, J = 7.8 Hz), 7.51-7.48 (2H, 
m), 7.43 (1H, t, J = 5.4 Hz), 7.30-7.24 (1H, m), 3.31 (2H, d, J = 5.4 Hz), 2.90 
(2H, br s), 1.07 (6H, s). 
APCIMS (m/z): 217 (M + H) + 

PJTFO&^M 28^ 29 N 30s 33 N 34s 35 fcol>T&2 -^pd^^U >©<ftfc> 

##^iJ31s 32s 36s 37 tov>T{i6 -^nn^n^y- b U;i/©ftfc>D Cs 
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#%#J28: 2-7^-2->WI/-N- (2-^^ l J^) /D^l/T^ 
W: 20% 

! H NMR (DMSO-de) <5(ppe): 7.80 (1H, d, J = 8.9 Hz), 7.57 (1H, d, J = 7.8 Hz), 
7.44-7.41 (2H, m), 7.13-7.07 (1H, m), 6.86 (1H, d, J = 8.9 Hz), 6.79 (1H, t, 
J. = 5.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 1.50 (2H, br s), 1.06 (6H, s). 
APCIMS (m/z): 216 (M + H) + 

#%$129 : 2 ( 1 ~-i V*J V )l) - 2 hVl/T^ > 
; JR*: 56% 

'H NMR (DMS0-d B ) d(ppm): 8.28 (1H, d, J = 6.9 Hz), 7.81 (1H, d, J = 5.8 Hz), 
7.68-7.44 (3H, m), 7.03 (1H, t, J = 5.8 Hz), 6.84 (1H, d, J = 6.9 Hz), 3.45 
(2H, d, J = 5.8 Hz), 3.14 (2H, br s), 1.06 (6H, s). 
APCIMS (m/z): 216 (M + H) + 

#%#|30 : 2 -TZS- 2-*?>l-N- (4-*SV)l) 7*PhVl/^^> 
JR*: 35% 

'H NMR (DMS0-d 6 ) (ppm): 8.35 (1H, d, J = 5.4 Hz), 8.23 (1H, dd, J = 8.5, 1.6 
Hz), 7.76 (1H, dd, J = 8.4, 1.3 Hz), 7.59 (1H, ddd, J = 8.4, 7.0, 1.6 Hz), 7.40 
(1H, ddd, J = 8.5, 7.0, 1.3 Hz), 6.75 (1H, t, J = 3.9 Hz), 6.54 (1H, d, J = 
5.4 Hz), 3.20 (2H, br s), 3.13 (2H, d, J = 3.9 Hz), 1.10 (6H, s). 
APCIMS (m/z): 216 (M + H) + 

#%#]31 : 2-T5.y-2-^^-N- (2-fcT^-;V) /D^7^> 
»: 10% 

'H NMR (DMS0-d 6 ) d(ppm): 7.80 (1H, s), 7.57 (1H, d, J = 2.8 Hz), 6.86 (1H, d, 
J = 2.8 Hz), 6.79 (1H, t, J = 5.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 1.50 (2H, br 
s), 1.06 (6H, s). 
APCIMS (m/z): 167 (M + H) + 

126 



t 



WO 02/051836 PCT/JP01/11578 



#%«: 2-T$;-2-*?)V-N- ( 5 -=. h P - 2 -t: U $W 

'H NMR (DMS0-d 6 ) S(ppm): 8.86 (1H, d, J = 2.4 Hz), 8.07 (1H, dd, J = 9.5 Hz, 
2.4 Hz), 6.68 (1H, d, J = 9.5 Hz), 3.34 (2H, s), 3.24 (3H, br s), 1.01 (6H, 
s). 

APCIMS (m/z): 211 (M + H) + 

#%#J33: 2-7* J -2 -tWV-N- ( 2 - £ 'J i^) 7"P tVl/^ > 
W: 49% 

»H NMR (DMSO-d 6 ) tf(ppm): 7.89 (2H, dd, J = 5.1, 1.5 Hz), 7.30 (1H, ddd, J = 
8.2, 6.3, 1.5 Hz), 6.51 (2H, dd, J = 8.2, 1.1 Hz), 6.40 (1H, ddd, J = 6.3, 5.1, 
1.1 Hz), 6.28 (1H, t, J = 5.9 Hz), 3.12 (2H, d, J = 5.9 Hz), 1.00 (6H, s). 
APCIMS (m/z): 166 (M + H) + 

#%$J34: 2-T^y-2-p<^;i/-N- ( 5 - h U 7Mv*?-)]s- 2 - f U V 
fS»: 44% 

>H NMR (DMSO-dg) S(ppm): 8.24 (1H, d, J = 2.6 Hz), 7.59 (1H, dd, J = 8.8, 2.6 
Hz), 7.16 (1H, t, J = 6.1 Hz), 6.68 (1H, d, J = 8.8 Hz), 3.23 (2H, d, J = 6.1 
Hz), 1.45 (2H, br s), 1.02 (6H, s). 
APCIMS (m/z): 234 (M + H) + 

#%^J35: 2-7^y-N- (3, 5 -V Z n u - 2 - tr U -2-pWI/7° 
«: 52% 

APCIMS (m/z): 234 ( 35 C1 35 C1M + H) + , 236 ( 35 C1 37 C1M + H) + , 238 ( 37 C1 37 C1M + H) + 
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##$136 : (5-ft;W^;i/-2-£U^;i/) -2-^)]/ZT 

W:54% 

'H NMB. (DMSO-dJ (5 (ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.78 (1H, dd, J = 8.3, 2.3 
Hz), 6.88 (1H, m), 6.53 (1H, d, J = 8.3 Hz), 3.32 (2H, br s), 3.20 (2H, d, J 
= 6.0), 1.01 (6H, s). 
APCIMS (m/z): 209 (M + H) + 

#%0!|37: 2-7^y-N- (3 -i^TS - 2 -VrV-Jl) -2-*3-)l7u\d 
Um: 83% 

l H NMR (DMSO-ds) 5 (ppm): 8.31 (1H, d, J = 2.4 Hz), 7.90 (1H, d, J = 2.4 Hz), 
3.37 (5H, m), 1.06 (6H, s). 
APCIMS (m/z): 192 (M + H) + 

##$138: [5- (N, N-PM-frT^ J *;i/^-;i/) -2- 

tru^;H -2-*3-)17v\z)vt$> 

(1) 6-^PP-N, N-VtJ-fr-OiT-yT^ K 

tUIS©6-^dd^p^>^ (1.58 g, 10.0 mmol) ©THF (40 mL) »PJx 
3-)VT^y (2.09 mL, 15.0 mmol) N 50% V*?-)l<7^> (1.26 mL, 14.0 mmolX 

i-i^;u-3- [3- (N, N-^^^;i/^^y) ro^] KJg 

ftttl (2.26 g, 11.0 mmol) fciniU ^MT*15^«#bfeo PD*;i/A 

77^-(^pd*m) tTMMU 6-^dd-n, N-^^^;i/^p^>r 
^ H (1.33 g, 7.20 mmol) £f#fc<> 
JR*: 72% 
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(2) 2-^DD*y*iMj>©ft;b!9JC (1) T?l»&*lfc 6-^DD-N, N- 
^^-□f>7^ h* (1.33 g, 7.20 inmol) *m\ ###J27£|il]$l£ Its IS 
IB-fb-^t) (934 mg, 3.95 mmol) £f#fc 0 
«: 55% 

l H NMR (CDC1 3 ) 6(ppm): 8.20 (1H, d, J = 2.4 Hz), 7.54 (1H, dd, J = 8.6, 2.4 
Hz), 6.43 (1H, d, J = 8.6 Hz), 5.41 (1H, t, J = 5.7 Hz), 3.25 (2H, d, J = 5.7 
Hz), 3.08 (6H, s), 1.84 (2H, br s), 1.17 (6H, s). 
APCIMS (m/z):237 (M + H) + 

###|J39: 2-T$;-N- (5-^PD-2-tf'J^;i/) - 2 -^;i/7"n 

2, 5-i^DP£';^> (1.48 g, 10.0 mmol) t^V7'Dt;n^?^>. 
(1.92iL, ll.OmmolX 1, 2 J - 2 -^;i/7°P^>(3.14mL, 30.0mmol) 

£JDX^ 170°CT-5.5MiP«#bfeo SM^MffMbT3if!]©l, 2-^T 

^ y - 2 -^^/D^y^u £,*ifc£§^> U *W7A^D7 h ^ 

77^- (Chromatorex(^iiM) NH N 7 U */7\ WBf^^;]/=2/l) 
fcTlfMU ^IB'fti^rt) (163 mg, 0.819 mmol) £f#fc 0 
IR*: 8% 

'H NMR (CDCI3) tf(ppm): 7.99 (1H, d, J = 2.2 Hz), 7.33 (1H, dd, J = 8.7, 2.2 
Hz), 6.39 (1H, d, J = 8.7 Hz), 5.01 (1H, t, J = 5.9 Hz), 3.19 (2H, d, J = 5.9 
Hz), 1.65 (2H, br s), 1.17 (6H, s). 
FABMS (m/z): 200 ( 35 C1M + H) + , 202 ( 37 C1M + H) + 

###140: 2-7 > ^^-2-/^;P-N-- ( 2 - 1: I) =• V =■)]/) 7d^7 5> 

2, KUS»©ftt>D t2-f'M^> (2.00 g, 10.2 mmol) 

K #^0!l39fc|gtifcbT»iBfll£& (1.09 g, 3.34 mmol) £t#fc 0 
W: 33% 

'H NMR (DMSO-de) S(ppm): 6.61 (2H, d, J = 7.4 Hz), 6.49 (1H, t, J = 7.4 Hz), 
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5.33 (1H, t, J= 5.9 Hz), 2.85 (2H, d, J = 5.9 Hz), 2.50 (2H, br s), 1.06 (6H, 
s). 

##$141: 2 -7^7- 2-^^;i/-N- (2-?7WM 7dW^> 

(1) 2-^^-2-- hP-N- (2-^rv'U;i/) rpw^xo^ 

2-7^^7^-;!/ (5.00 g, 50.0mmolX 2--hn7"D^> (4.45 g, 50.0 
mmolX h U h > B (0.500 mL) (15 mL) tftjSPLfcfts iPftftflKSET 

f 37%*;i/vU > (3.75 mL, 50.0 mmol) ^Tlfco ^©^tiPMSTFs -Bfc 

*i*>/M^;i,=2/l~l/l) T'ilb ^IBlbHrtJ (7.31 g, 36.2 mol) ftff 

IR*: 72% 

'H NMR (CDC1 3 ) <5(ppm): 7.09 (1H, d, J = 3.8 Hz), 6.50 (1H, d, J = 3.8 Hz), 5.67 
(1H, br s), 3.91 (2H, s), 1.65 (6H, s). 

(2) (1) T*#*>ftfc2-*?-;i/-2--hD-N- (2-?7W)l) rnw 
7$.y (2.00 g, 10.0 mol) (20 mLX ;i/ (20 mL) fcJffiWU 
SitiiB (4.00 g, 61.5 .mol) *dl>broJnAfc. HfflJft-C-WfflH*Ufc^ M 

fc.*WWI*«lzlC««T ^* ^ ail U«fBfb-&&(1.69 g, 9.83 mol) 

JR*: 98% 

'H NMR (CDCI3) d(ppm): 7.41 (1H, 1), 6.96 (1H, d, J = 3.8 Hz), 6.55 (1H, d, 
J = 3.8 Hz), 3.10 (2H, d, J = 5.7 Hz), 1.01 (6H, s). 
APCIMS (m/z): 172 (M + H) + 

##0042 : 2-7$;-2-*2-)V-tf- (1, 3, 4 -fTVTV-fr- 2 -- f 
)]/) 7 , PhVl/T^> 

2-T^y-l, 3, 4-?7V7"J-)V (25. 0 g, 248 mmol) s 2--hP7'P. 
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rt> (23.0 mL, 258 mmol), h U h> B (2.00 mL) (20 mL) Cj§JSP 

bfc^ N Jo»jB«ETt? 37%*;uv«J > (20.0 iL, 267 mmol) -tOtt 
inatotaETs -Hfefcttbfco ft^s ^«fc*SiD*£&fcH#*3&bfco » 
?>tlfe@#:^^fDii'fbT> ; Er:^A7ic^ (200 m L) N (100 m L) fc 

«bs 60°CTil#boo^->ffny^ • ^>-fe^-X (Org. Synth. K H5#, 
855 X£flBtt®Htl&£tt9tft 5>n*igi&-«^fe (40.0 g) £4>b iToinxfeo 

bfeo aStfc: 28%T>^-T7k^ia^.s ^DP^;i/AT-4Hlttmbfco $ffljf$$it 
zK^^^^^AT*^^ Wb^lBfb^'t) (16.8 g, 97.7 nnnol) *&6B#: 
fcbT&fco 
JR*: 39% 

'HNMR (CDClj) (5(ppm): 8.36 (IB, s), 3.26 (2H> s), 1.20 (6H, s). 
APCIMS (m/z): 173 (M + H) + 

###)J43: 2-7* S-N- ( 5 -*/7J - 2 -^TV V;i>) 

(1) 2 -^d^^t^-;i/- 5 h u 

WH¥9- 1 6 9 7 4 8{cfB<fi©^ST'#&n§ 2 -7$ J^T^-JV- 5 
h U;V (875 mg, 7.00 mol) & 47%*fti*3RK (14 mLX 7J< (14 mL) fcig 
&$}T-zmtmi-bV$2* (580 mg, 8.40 mol) &zfc (7 mL) fci§#bfc* 
OtSTbL PlfiJftT? 5 50°CT? 6 fifHll#L&, Sltttxf 

ft (1.05 g 5 5.56 mmol) S*l/>$?6H#fc bt#fec 
W: 79% 

'HNMR (DMS0-d 6 ) d(ppm): 8.57 (1H, s). 

(2) (1) ?ftbti1t2-7u : £2:TV--)V- 5 hVK (955 mg, 5.05 
mmolK ^y/Dt;nW^> (1.80 mL, 10.1 mmol) £1, 4-*S**V> 
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(20 mL) fciSJ&fU *#TTl, 2 -7*^ 7 - 2 -^;i/7'P/S> (1.10 mL, 10.1 
mmol) ^Jpx.s mMr~^m^^tzo Rj&m^mm^ i/'JAW7i*^D7 
h^77^f- (7 DD*jVA/^ 7 7 -;b=10/l) T'ff ®£ U*RIBfb-&$>(895 mg, 4.57 
miol) %mto 

mm-. 90% 

'HNMR (CDC1 3 ) d(ppm): 7.64 (1H, s), 3.15 (2H, s), 1.21 (6H, s). 
APCIMS (m/z): 197 (M + H)* 

#%0|J44: 2-7 > ^7-2-/^;i/-N- (4 -7i=;h 2 -^T^U;i/) 7°n 

( 1) #%0!1 38(1) kH»fe*tt-C2 -4-7 i^7V-;K 13.8 g, 
50.0 mmol) «fc D 2 2 h D-N- (4-7i-^-2-f7yj;V) 
-2-:TDK;i/7$> (6.21 g, 22.4 mmol) £f#fco 

JRJft: 45% 

'H NMR (DMS0-d 6 ) <5(ppm): 7.88-7.81 (3H, n), 7.40-7.34 (2H, m), 7.26 (1H, m), 
7.07 (1H, s), 3.91 (2H, d, J = 6.2 Hz), 1.61 (s, 6H). 

(2) ##$138 (2) tmmta^m^ 2 2 -- h D-N- (4-7i- 

-2-7*Dtr;i/T^> (2.00 g, 7.22 mmol) .fcD^IB'fb^ 
(827 mg, 3.35 mmol) £f§fco 
JR*: 46% 

>H NMR (DMS0-d 6 ) <5(ppm): 7.83 (2H, m), 7.55 (1H, m), 7.36 (2H, m), 7.27 (1H, 
s), 7.01 (1H, s), 3.18 (2H, d, J = 6.2 Hz), 1.02 (6H, s). 
APCIMS (m/z): 248 (M + H) + 

###|J45 : 2-7-O-N- [5- (N., N-^^UTS S -4- 

* 2 -^-7* V - 2 -twyu e;u7 ^ > 

(1) 2-7*D^E-5- (N, N—>*>Wl/7 , ^7 7;i/*-;U) -4-*3-)^T 
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\ i -4-*3-)l?-TV-)\s-S-X)\'*-fr?V U h* (2.56 g, 
10.1 mmol) £ THF (30 mL) t||U *^TT 2 mol/L S^^l/T^ >-THF & 
$ (20 ml, 40 mmol) SiTbfco HifijftT? 30 3«t#Ufc^ HJtSifcfc«S*D£«I 

fc^s «£g*bfco (30 mL), *ZJ-)\, (10 mL) KM*. 30 # 

^AT'&Mbfc^ «£g*bfco Mt47%^«m^ (20 mLX 2-7*D^ 
(20 mL) ^T^M^t" h U *A (723 nig, 10.5 mmol) (10 

mL) Wbfe^O^iTlL MftT5#|Hk £ £fc 60°Ctr 6 Mjf#bfc 0 

«ai^;i^4/l) TitMU 4Ht3<b£-'tJ (793 mg, 2.78 mmol) Zmtz 0 
W: 28% 

J H NM (CDC1 3 ) tf(ppm): 2.84 (6H, s), 2.67 (3H, s). . 
(2) ###143 (2) ^8)5:^2-^-5- (N, N-^^;i/T =• 7 
^;i/zjv-;i/) -4-^^;i/^T\/— ;i/ (719 mg, 2. 52 mmol) £ D 4HfBft-&tl (706 mg, 
2.42 mmol) £?# fco 
96% 

'HNMR (CDCI3) <5(ppm): 3.12 (2H, s), 2.79 (6H, s), 2.47 (3H, s), 1.21 (6H, s). 
APCIMS (m/z): 293 (M + H) + 

###J46: 2-T^V-2-*3\>b-N- ( 5 2 -f-TV 

(1) ##fJ38 (1) h|II»^T-2-T^y-5-^^-;i/^7^-;i/ (5.70 g, 
50.0 mmol) «fc 0 2 -**7I/-N- ( 5 -*?JU- 2 -^7\/y;i/) -2 --ho 7" 
nw^> (7.54 g, 35.1 mmol) *'fttzo . 
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JR*: 70% 

'H NMR (CDCI3) 6(ppm): 6.71 (1H, q , J = 1.1 Hz), 3.86 (2H, s), 2.27 (3H, s), 
1.62 (6H, s). 

(2) ##$138 (2) tmm^^2-^^Jl-N- (5 2 
U;i/) -2 -- hD7DWl/7 5 > (2.00 g, 9.30 mmol) <fc b^lB^tJ (1.74 g, 
9.41 mmol) 
JR*: 100% 

'H NMR (CDCI3) S(ppm): 6.70 (1H, q, J = 1.4 Hz), 3.16 (2H, s), 2.26 (3H, s), 
1.18 (6H, s). 

APCIMS (m/z): 186 (M + H) + 

#W:4-7^y-4-^f-;i/-l - (2-h"^s^;v) t:^u^> 

( 1 ) 3-D ^7^|^647639ra«©4 - tert-r h^r^^;V^-;i/T^ y - 4 - 
^;Vt:^U^> (856 mg, 4.00 mmol) ©1, 4 -5^3^->ig?$ (16 mL) fc N 
j^^U^A (2.21 g, 16.0 mmol) Ji2-^PDt7^> (0.764 mL, 8.00 mmol) 

4 0PliDlSilfeo ^«^^StT^mts tR^Sp^T^ d d*;ua 

;i/T^> > -4-^5 L ;i/- 1- (2-£^^;i/) t^U 04 g, 3.55 mmol) § 

IR* : 89 % 

'H NMR (CDCI3) <5(ppm): 8.15 (1H, d, J = 1.4 Hz), 8.04 (1H, dd, J = 2.7, 1.4 
Hz), 7.82 (1H, d, J = 2.7 Hz), 4.43 (1H, br s), 3.87 (2H, ddd, J = 13.5, 4.7, 
4.7 Hz), 3.33 (2H, ddd, J = 13.5, 10.5, 3.0 Hz), 2.11 (2H, d, J = 13.8 Hz), 
1.66 (2H, ddd, J = 13.8, 9.6, 4.2 Hz), 1.44 (9H, s), 1.40 (3H, s). 
APCIMS (m/z): 293 (M + H) + 

(2) 4-tert-7Y*is*frtf-)],7$;-4-*?-)\,- 1 - (2-t^ V-fr) 
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g, 3.55 mmol)©^^DD^^>M (50 mL) (c, /Jc^Tn h U 

7Mumm. (50 mL) ^«bfco sra%i5i^-e2^p^#bfco 
mLxn t>ntzmw*x-t> ; -Mzmmhs BioRad ag (£&mo i-x8^^->sm 

^ y-4-^^;i/- 1 - (2-b°7^-;i/) tWJ^> (623 mg, 3.24 mmol) £t# 
JR#: 91% 

] H NMR (CDC1 3 ) d(ppm): 8.15 (1H, d, J = 1.6 Hz), 8.04 (1H, dd, J = 2.7, 1.6 
Hz), 7.79 (1H, d, J = 2.7 Hz), 3.66-3.63 (4H, m), 3.09 (2H, br s), 1.71-1.51 
(4H, m), 1.22 (3H, s). 
APCIMS (m/z): 193 (M + H) + 

#%#I48: 4-7^y-4-^;V-l- ( 2 - b' U ^ f^U^> 

( 1 ) 3-D y ^#fF647639fclB«&© 4 -tert- 7 h ^>£;i/**->T ^ 7 - 4 - 
p<^;i/t:^U^> (1.28 g, 6.0 mmol) ©1, 4-^^-^it>^ (25 mL) (3 S 
^*>V£A (4.15 g, 30.0 mmol) h 2 dd £ U ^ V > (2.06 g, 18.0 mmol) £ 

^e>tifeas*^ , ;*y;u*^A^Dx' k^7^- (^^^>/Ma:^;i/= 

1/1) t«lU 4-tert- 7>^ri>-^;i/^;i/ 7^^7-4-^ 1 - (2- 
t'J$ U > 2-*nnKU$5» fc©$B£% (1. 97 g) 

APCIMS (m/z): 293 (M + H) + 

l H NMR (CDC1 3 ) tf(ppm): 8.29 (2H, d, J = 4.6 Hz), 6.45 (1H, t, J = 4.6 Hz), 4.98 
(1H, br s), 4.18 (2H, ddd, J = 13.5, 4.6, 4.6 Hz), 3.44 (2H, ddd, J = 13.5, 
10.3, 3.2 Hz), 2.04 (2H, d, J = 14.0 Hz), 1.60 (2H, ddd, J = 14.0, 10.0, 4.1 
Hz), 1.44 (9H, s), 1.40 (3H, s). 

(2) 4-tert-7V*ft))lX-)lT^;-4-*?-)V- 1- 

)i) t:^i;^>£2-*PDt:u 5 (1.97 g) ©y^oy^gt 
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(10 mL) ICs *^Tn h U7;i/*n»» (10 nL) zmuLtzo Mi^iSIt* 
2«FW8B*Ufc. SJfe«*JSjSLT^e»*tfcg|ii*x^^-;i/t:^»U BioRad AG 

ii^ gf«liT4-7;;-4-^;i/-i- ( 2 - e u$ e^y 

(1.09 g, 5.68 mol) £t#fco 
JR*: 95% 

»H NMR (CDClj) 5(ppm): 8.29 (2H, d, J = 4.6 Hz), 6.44 (1H 3 t, J = 4.6 Hz), 
3.96-3.87 (2H, m), 3.83-3.72 (2H, m), 1.65-1.55 (2H, m), 1.52-1.43 (2H, m), 
1.36 (2H, br s), 1.20 (3H, s). 
APCIMS (m/z): 193 (M + H) + 

##0049 : 4-T^y-4-^^;b- 1- (4 - £ U ^ V-fr) 

(1) 3— ^1^647639 {3fB<8© 4 -tert-r Y*is-h)]/tf—)]/T$;-4~ 
^^K^U*;> (1.28 g, 6.0 mmol) ©rht)fP77>*}|| (25 mL) fc % tK^ 
TT* h iJiW^> (2.78 mL, 20.0 mmol) t 4, 6 -^DD h*'M^> (1.79 
g, 12.0 mmol) fciDjU SiSt-l»lL £jfttt$)titt& «£aiSLTt# 

TfftSlU 4-tert-yh^^*;V^-;i/7 7 ^y- 1 - (6-^DD-4-b''M 

i;-;i/) -4-^^-;i/b , ^U^> (1.96 g, 6.00 mmol) £t#fco 

! H NMR (CDClj) <5(ppm): 8.35 (1H, s), 6.51 (1H, s), 4.47 (1H, br s), 3.92 (2H, 

m), 3.36 (2H, ddd, J = 13.8, 10.5, 3.2 Hz), 2.12 (2H, d, J = 14.0 Hz), 1.59 

(2H, ddd, J = 14.0, 10.5, 3.5 Hz), 1.44 (9H, s), 1.39 (3H, s). 

APCIMS (m/z): 327 ( 35 C1M + H) + , 329 ( 37 C1M + H) + 

(2) 4-tert-yhdr^>5b;b^;i/T^y- 1- ( 6 

)]/) -4-^^;)/b^U^>(1.96g, 6mmol)©^^y-;i/M (50mL) fc N 10% 
Jl7S>$A-9m (LOO g, t^BT^-^A (2.78 g, 60.0 mmol) 

14-7^-4-^^-1- (4-b'M^-;u) b , ^>>^> (1.75 g, 6.00 
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mmol) %mtzo 

urn-. 100% 

'H MR (CDClj) tf(ppm): 8.58 (1H, d, J = 1.1 Hz), 8.18 (1H, d, J = 6.5 Hz), 6.55 
(1H, dd, J = 6.5, 1.1 Hz), 4.48 (1H, br s), 3.97 (2H, m), 3.38 (2H, ddd, J = 
13.8, 10.3, 3.5 Hz), 2.13 (2H, d, J = 14.0. Hz), 1.60 (2H, ddd, J = 14.0, 10.3, 
4.3 Hz), 1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 293 (M + H) + 

(3) 4-tert-7* b*S/ii)l/tf-»/7$ S - 4-*?-))/- 1 - (4-K>;$$>- 
)]/) K"OJS» (1.75 g, 6.00mmol)©^PP (10 mL) fc N zktfTfN 

h ij7;i/tDffi (10 mL) £«bfco fc]fom*mU&T:3m?3mftLtzo 5LJ&W. 

zmrnvrmbtitzmfezx-* s-M^mmu BioRad ag (sera) l-xs-r 

-y^^-4-^^;i/-l- (4-K'J5W K"UJS» (1.15g, 6.00.mmol) 
W: 100% 

*H NMR (CDC1 3 ) <5(ppm): 8.57 (1H, d, J = 1.4 Hz), 8.16 (1H, d, J = 6.2 Hz), 6.51 
(1H, dd, J = 6.2, 1.4 Hz), 3.83-3.70 (2H, m), 3.68-3.55 (2H, ■), 1.65-1.55 (2H, 
m), 1.55-1.45 (2H, m), 1.20 (3H, s). 
APCIMS (m/z): 193 (M + H) + 

###>J50 : 4-7$ S- 4-*?))/- 1 - (5- h U 7WU*?J),- 2 - £U V 

( 1 ) 3-D v) 1^647639 fcfBifc© 4 -tert-7 h jit ^ y - 4 - 
/^;vtf^U^> (1.28 g, 6.0 mmol) ©1, 4-V**y>®WL (25 mL) £ N & 
K*U£A (4.15 g, 30.0 mmol) 2 P P - 5 - h >J 7;i/*Dp«f-;i/K U *J> 
(1.79 g, 18.0 mmol) ZliUZ, ll&bQfftJRftLfco KJfc*£gffli;"e&#UTat3fi 

tf>/Sf&x?-;i/=l/l) TJBflU 4-tert-^h^^*;i/^-;i/7 ? ^y-4-p< 
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(5- h U7;i/to^fji/-2 -£ ys>;i/) f^U^> (1.64 g, 4.57 
mmol) £|#;fco 

>H NMR (CDC1 3 ) (5(ppm): 8.37 (1H, d, J = 2.7 Hz), 7.60 (1H, dd, J = 8.9, 2.7 
Hz), 6.65 (1H, d, J = 8.9 Hz), 4.41 (1H, br s), 3.92 (2H, ddd, J = 13.5, 4.5, 
4.5 Hz), 3.36 (2H, ddd, J = 13.5, 10.5, 3.0 Hz), 2.08 (2H, d, J = 13.5 Hz), 
1.63 (2H, ddd, J = 13.5, 10.0, 3.5 Hz), 1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 360 (M + H) + 

(2) ;-4-*?-Jl- 1 - ( 5 - h U 

D^f-;i/-2-f'J^;i/) t^D^> (1.64 g, 4.57 mmol) 0^dd^^>jS$ 

(10 mL) {C N tK^T> h 'J7MDffi (10 mL) £»bfco Rfomzmumt: 

mmmftLfco BLfomzmfcL-zmzntz^mz^t y-;i/«»u BioRad ag 
(mm®) i-x8^^>^u^>^jpxT^«^^*';«{cbfeo 

3i^s it?t^MbT4-7 ? ^y-4-^^;i/-l- (5- h U7MD^^;i/- 
2-bUS>;i/) h'^U^> (1.15 g, 4.44 mmol) %mtz<> 
W: 74% 

! H NMR (CDC1 3 ) d(ppm): 8.37 (1H, d, J = 2.4 Hz), 7.59 (1H, dd, J = 9.2, 2.4 
Hz), 6.64 (1H, d, J = 9.2 Hz), 3.80-3.58 (4H, m), 1.67-1.55 (2H, m), 1.55-1.45 
(2H, m), 1.34 (2H, br s), 1.20 (3H, s). 
APCIMS (m/z): 260 (M + H) + 

£1T©#%$I51^ 52lc^V>Tii. 2-7DD-5- l> 'j7Mn^^l/t^iJ^> 

###)J51 : 4-T^y-l- (5-7DD-2-t'J^I/) - 4 -pWl/t^U $> 
> 

»: 23% 

'H NMR (DMS0-d 6 ) S(ppm): 8.09 (1H, d, J = 2.7 Hz), 7.39 (1H, dd, J = 9.2, 2.7 
Hz), 6.60 (1H, d, J = 9.2 Hz), 3.65-3.45 (4H, m), 1.80-1.50 (4H, m), 1.19 (3H, 
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S). 

APCIMS (m/z): 226 ( 3S C1M + H) + , 228 ( 37 C1M + H) + 

##« : 4 -7 % J - 1 - ( 2 - b* U Vfr) t?^. U ^ > 

«: 53% 

'H NMR (DMSO-d,) <5(ppm): 8.17 (1H, ddd, J = 4.9, 1.9, 0.8 Hz), 7.45 (1H, ddd, 
J = 8.6, 7.3, 1.9 Hz), 6.66 (1H, d, J = 8.6 Hz), 6.56 (1H, ddd, J = 7.3, 4.9, 
0.8 Hz), 3.64-3.51 (4H, m), 1.70-1.50 (4H, m), 1.49 (2H, br s), 1.19 (3H, s). 
APCIMS (m/z): 192 (M + H) + 

#%0|J53 : 4-7$;-4-*?fr- 1- (5-7x-^-2-KiJ^) tf^U 

( 1 ) 3-P y^^SW47639fcl3«© 4 -tert-:/ Y**/fi)\/-#-fy7 

(1.71 g, 8.00 mmol) ©1, 4 (30 mL) (3, 
UMfc&UfrA (11.1 g, 80.0imo1) ii2, 5-^^D^f«;^> (9.48 g, 40.0 mmol) 
BSiDllSlfeo S«%MST'^bTit3i^ tt**«»bfeo 

1/1) THRU 1- (5-/Dt-2-^'J^) -4-tert-7'h^^A;bfc 
;i/T^y-4-pt^;i/lf^'J^> (2.79 g, 7.59 mmol) *ntz 0 
W: 94% 

'H NMR (CDClj) S(ppm): 8.17 (1H, d, J = 2.7 Hz), 7.51 (1H, dd, J = 8.9, 2.7 
Hz), 6.56 (1H, d, J = 8.9 Hz), 4.40 (1H, br s), 3.77 (2H, ddd, J= 13.8, 4.5, 
4.5 Hz), 3.25 (2H, ddd, J = 13.8, 10.8, 3.0 Hz), 2.06 (2H, d, J = 13.5 Hz), 
1.63 (2H, ddd, J = 13.5, 9.7, 3.8 Hz), 1.44 (9H, s), 1.38 (3H, s). 
APCIMS (m/z): 370 ( 79 BrM + H) + , 372 ( 81 BrM + H) + 

(2) r;i/3->HH^ jmXvWI* (13.4 mg, 0.060 mmol) s 

*7 • 7* U*> • >TXtify • VtiT^- (J.Am. Chem. Soc.) N 121^ 9550H 
(1999*P) £IB«B©^-tert-7*^;M-;i/h t7i-M^7^ > (36.0 mg, 0.12 
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mmolK 7i-;i/5i?D>| (1.10g, 9.0mmolK 7y<fb:ftU<7A (1.04g, 18.0 mmol). 
ill - (5-7u : E-2-Wi?fr) -4-tert-7h^S/*;V^-;i/T^y-4 
(1.92 g, 5.19 mmol) <DM^^s THF (6 mL) fcira*^ m 

Sfiwito &mmz$i.mWis &$L*m§Lfro ^n^M^u^y;!/ 

i7A^D?f^7^- [Chromatrex (gii«) NH S 7 V t/T, 
;i/~^x^;v/p<^y-;i/=9/l] trMlU 4-tert-7h=^>#;i/**-;i/:P^ 
y-4-^^;i/-l- (5-7x^;i/-2-f';^;i/) t^.U^> (1.86 g, 5.07 
mmol) £|#fco 
W: 98% 

'H NMR (CDC1 3 ) (5(ppm): 8.43 (1H, d, J = 2.4 Hz), 7.71 (1H, dd, J = 8.6, 2.4 
Hz), 7.52 (2H, d, J = 7.3 Hz), 7.42 (2H, dd, J = 7.3, 7.3 Hz), 7.31 (1H, m), 
6.74 (1H, d, J = 8.6 Hz), 4.44 (1H, br s), 3.87 (2H, ddd, J = 13.5, 4.6, 4.6 
Hz), 3.31 (2H, ddd, J = 13.5, 10.8, 3.0 Hz), 2.09 (2H, d, J = 14.0 Hz), 1.68 
(2H, ddd, J = 14.0, 9.7, 4.3 Hz), 1.44 (9H, s), 1.41 (3H, s). 
APCIMS (m/z): 368 (M + H) + 
(3) 4-tert-7b^#;i/**^;i/7^7-4-^;i/- 1- ( 5-7ir>- 
2-£U^;i/) t^'J^> (1.86 g, 5.07 mmol )0^OD^>« (10 mL) 
iZs fcftTs H;7;i/;fDft^ (10 mL) £»bfco MJi&i§|5l»3I^FW 

tfco m^%mfebznt>ntzmm***;-)i<temBu BMadAG (g&mn) 

ilbT4-7^y-4-^f;i/-i- (5-7x-;i/-2-fU^;v) t^u^ 

> (1.25 g, 4.69 mmol) £f#£<^ 
JR*: 93% 

'H NMR (CDC1 3 ) S(ppm): 8.44 (1H, d, J = 2.7 Hz), 7.70 (1H, dd, J = 8.9, 2.7 
Hz), 7.51 (2H, d, J = 7.3 Hz), 7.41 (2H, dd, J = 7.3, 7.3 Hz), 7.31 (1H, m), 
6.74 (1H, d, J = 8.9 Hz), 3.72-3.48 (4H, m), 1.72-1.51 (4H, m), 1.48 (2H, br 
s), 1.20 (3H, s). 
APCIMS (m/z): 268 (M + H)* 
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###154 : 4-7$.; -1- ( 5 - *3V - 2 - £ U - 4 -x^l/b'^ »J ^ 

(1) T;i/=f>#HMTs rhth*D77> (200 mL) Jc^fbx^;)/ ^^%^t> h 
(1.0 mol/L THF^ 5 100 mL, 100 mmol) Wel-^;V-4-^ 

^'J F V (11.1 mL, 60.0 mmol) CDTHF^ (100 mL) £ 3 OfrX-^TLXs SIT 

$i/'JM;i/*7A^DYh^7>f-t«u i-^>^;i/-4-x^;v-4 

-t FD^tr^U^> (12.8 g, 58.4 mmol) £f#fco 
1R*: 94% 

'HNMR (CDC1 3 ) <5(ppm): 7.32-7.22 (5H, m), 3.52 (2H, s), 2.62 (2H, ddd, J = 11.9, 
4.1, 4.1 Hz), 2.33 (2H, ddd, J = 11.3, 3.2, 3.2 Hz), 1.64 (2H, ddd, J = 12.4, 
4.33, 4.33 Hz), 1.60-1.40 (2H, m), 1.49 (2H, q, J = 7.6 Hz), 0.91 (3H, t, J 
= 7.6 Hz). 

APCIMS (m/z): 220 (M + H) + 

(2) i-^>y;i/-4-x^-'4-tl«0*'>K^yy> (12. 8g, 58.4mmol) 
07t hxh U;i/»«(70inL)C,*^TTfrta*3 OTOTfcfiioTs »»BK60.0 

mL) * lmmfrttxmT^T, mu-c mmnhtco Ejfc«&**fc&^ ml 

ft:** £50 %zK^b* V *> kif3mx p H 1 O tllbt * n n *;t/Af 3 Ettffi 

- 1 -^>y;i/-4-xf-;i/b*^U^> (14.3 g, 54.9 mmol) 
W: 94% 

'HNMR (CDCI3) tf(ppm): 7.40-7.20 (5H, m), 5.00 (1H, brs) , 3.49 (2H, s), 2.63 
(2H, m), 2.20-1.90 (4H, m), 1.97 (3H, s), 1.81 (2H, q, J = 7.6 Hz), 1.58 (2H, 
ddd, J = 14.6, 10.4, 4.2 Hz), 0.79 (3H, t, J = 7.6 Hz). 
APCIMS (m/z): 261 (M + H) + 
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(3) l-^>^;V-4-x^;i/b*^U^> (14.3 g, 54.9 
mmol) £6 mol/L J»(200mL) t&i§¥LT\ W&m* 3 BMM^bT^i; 
T'M^s 5 0 %im^± Y 'J £ AtK^T p H 1 2 £3B@S bT^nn ^ at* 3 

m^mufeo fe^-frfc^ai^M^h'j^A-e^iii^^ iiit4-7^- 

1 ~^>^;i/-4-x?-;i,t^>j^> (10.3 g, 47.2 mmol) ^#feo 
IR*: 94% 

'HNMR (CDClj) 6 (ppm): 7.40-7.20 (5H, m), 3.51 (2H, s), 2.56 (2H S ddd, J = 14.0, 
4.3,' 4.3 Hz), 2.32 (2H, ddd, J = 11.3, 11.3, 2.7 Hz), 1.60 (2H, ddd, J = 14.0, 
9.7, 4.3 Hz), 1.44-1.36 (4H, m), 1.17 (2H, br s), 0.88 (3H, t, J = 7.4 Hz). 
APCIMS (m/z): 219 (M + H) + 

(4) A-T^J- 1 -^>^;i/-4-x5 L ;i/f^U^> (10.3 g, 47.2 mmol) © 
^DD*;i/A« (200 mL) fcs *#Ts ^-tert-^;i/^*-^-h (13.0mL, 

56.6mmoi) *mz.x, mu.ni^mnhtc 0 «£ilfl&&s m nfcSS* 'J * 

W7A^DTh^77-f--emt> 1 -^>^;i/-4-tert-^h^r^>* 
;i/^-;i/7'^y-4-x^;V^U^> (13.8 g, 43.3 mmol) £l§fco 
Jfc*: 9455 

*H NMR (CDCI3) <5 (ppm): 7.40-7.20 (5H, m), 4.20 (1H, br s), 3.49 (2H, s), 
2.65-2.55 (2H, m), 2.25-2.15 (2H, m), 2.00-1.90 (2H, m), 1.71 (2H, q, J= 7.5 
Hz), 1.55-1.45 (2H, m), 1.43 (9H, s), 0.81 (3H, t, J = 7.5 Hz). 
APCIMS (m/z): 319 (M + H) + 

( 5 ) 1 -^>*J)\>- 4 -tert-^ 5. J - 4 -x^l/f^U V 

> (13.8 g, 43.3 mmol) ©x*y-;i/jg$ (90 mL) £ s 1 0%^^ h-^M 

(2.0 g, 50°^7j<) *Mx.X, M^*^BETT-7k^»tfco 2 BHflHm* 
®*I£®iU «£«Eg*LT 4 -tert-7* h ^ J - 4 -x 

^;H^^U^> (5.75 g, 25.2 mmol) £f#fco 
W: 94% 

*H NMR (CDC1 3 ) <5 (ppm): 4.30 (1H, br s), 2.95-2.75 (4H, m), 1.94 (2H, d, J = 
13.2 Hz), 1.72 (2H, q, J = 7.4 Hz), 1.60-1.40 (2H, m), 1.43 (9H, s), 0.82 (3H, 
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t, J = 7;4 Hz). 

APCIMS (m/z): 229 (M + H)* 

(6) 4-tert-^h^$/*;i/^-;i/7^y-4-x^;i/t:^U^> ( 912. ing, 4.00 
mmol) ©1, (20 mL) ts fiiMtiV^k (2.21 g, 16.0 mmol) 
fc2-^DD-5-^>7y^'J^> (1.11 g, 8.00 mmol) £SPx.^ lBftiDM$ib 
fee H«£^£T*£#ms 7K^inx.T^nn^;i/AT3|iia{±ibfco $>to« 

milSbfeot#^tife^^^';*^;v*7A^n v h^77^f--e»bs 4-tert 
-^h^r^*^^-;!/^^/- 1 - (5 -t'J -4 
^U^>(970 mg, 2.93 mmol) £f#fco 
JR* : 50 % 

'H NMR (CDC1 3 ) <5(ppm): 8.39 (1H, d, J = 2.4 Hz), 7.58 (1H, dd, J = 9.2, 2.4 
Hz), 6.61 (1H, d, J = 9.2 Hz), 4.34 (1H, br s), 4.09 (2H, ddd, J= 13.8, 3.5, 
3.5 Hz), 3.27 (2H, ddd, J = 13.8, 11.1, 2.7 Hz), 2.13 (2H, d, J = 13.5 Hz), 
1.76 (2H, q, J = 7.6 Hz), 1.54 (2H, ddd, J = 13.5, 9.5, 2.2 Hz), 1.44 (9H, s), 
0.86 (3H, t, J = 7.6 Hz). 
APCIMS (m/z): 331 (M + H)' 

(7) 4-tert-7h^^*;i/^-;bT^y- 1 - ( 5 —>7V - 2 U 
-4-x^-;i/t!^U^> (970 mg, 2.93 mmol) ©1, 4-V**?>m$L (5 mL) 
fc> fr&Ts 4 mobWbTkll- 1 , 4-*J**¥->®W. (20 mL) £»bT> g 

?st* 1 mmmn b^o Bimmzmm b-c?# h ntzn®.*^* ; -jwtm bs BioRad 

AG (MM) l-X8-f iry^VVy^mXX, »7M'Jtelfeo s« 
£*t«s SMlU4-7^-l - -4- 
(487 mg, 2.12 mmol) *mtzo 

JR¥: 72% 

'H NMR (CDCI3) 5(ppm): 8.38 (1H, d,J=2.2Hz), 7.56 (1H, dd, J = 9.2, 2.2 Hz), 
6.60 (1H, d, J = 9.2 Hz), 3.98 (2H, ddd, J = 13.5, 3.8, 3.8 Hz), 3.50 (2H, ddd, 
J = 13.5, 10.0, 3.5 Hz), 1.65-1.50 (4H, m), 1.44 (2H, q, J = 7.4 Hz), 1.26 (2H, 
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br s), 0.91 (3H, t, J = 7.4 Hz). 
APCIMS (m/z): 231 (M + H) + 

###)J55 : 4-7^; -1- (5->/7;-2-W¥)l) -4-7i-;i/^U 

(1) HIWtfFOl/07050 (W001/07050) fcf3«® 4 -tert-7 h^>ft;i/**x;i,:P 
^-4-7i-;i/^iJi?> (l.llg, 4.0nnnol) 01, 4 (16 
mL) Kttt*U»>A (2.21 g, 16.0 mmol) t 2 p d - 5 £ U Vy 
(1.11 g, 8.00 mmol) &JD;ts 3BPM&Mbfco -KjSttiSM^-Cffi^s tK 

sarcasm u ^wtK^^s/^ATteAR^^ a«BLfc 0 »&nfca**s/u 

A^*7A^D7h^77-f-7?lillfiU 4-tert-7*h^>>>b;i/^;i/T^ 
y-1- (5-->Ty-2-t:»J^;i/) -4-7in;i/^iJi;>t»©2- 
^DD-5-^77t'J^>(2)M (1.90 g) &*#feo 

l H NMR (CDC1 3 ) S(ppm): 8.41 (1H, d, J = 2.2 Hz), 7.61 (1H, dd, J = 9.2, 2.2 
Hz), 7.30-7.10 (5H, m), 6.66 (1H, d, J = 9.2 Hz), 4.95 (1H, br s), 4.28 (2H, 
d, J = 13.5 Hz), 3.36 (2H, dd, J = 11.6, 11.6 Hz), 2.39 (2H, m), 2.07 (2H, m), 
1.37 (9H, s). 

APCIMS (m/z): 379 (M + H) + 

(2) 4-tert-7*h^^*;i/^;i/7 ? =y-l- (5 -*/7J-2-MVy)\,) 

- 4 - 7 -j]y v > 1 2 - 7 d n - 5 - */7 j k u v xom&yo (1. 90 g) 

CDl, 4-y**1?->«tt (5 mL) fc> tK^Ts 4 nol/MHb*5&- 1 , 4 -J**' 
*V>m& (20 mL) §«bts M7?ll^Sai*bfeo 
fc»«tex*>>-;i,fc:$gjjSU BioRad AG (S^HiflO l-X8^;t>£g|l^>£M. 

-t'J^l/) -4 -7x~;n^^'Ji>> (647 mg, 2.33 mmol) £Hfc 0 
ift*: 58% 
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>H NMR (CDClj) tf(ppm): 8.41 (1H, d, J = 2.2 Hz), 7.59 (1H, dd 3 J = 9.5, 2.2- 
Hz), 7.45 (2H, ■), 7.36 (2H, i), 7.25 (1H, m), 6.64 (1H, d, J = 9.5 Hz), 4.13 
(2H, ddd, J = 13.5, 3.8, 3.8 Hz), 3.64 (2H, ddd, J = 13.5, 10.8, 2.7 Hz), 2.14 
(2H, ddd, J = 13.5, 9.5, 4.1 Hz), 1.80 (2H, d, J = 13.5 Hz), 1.53 (2H, br s). 
APCIMS (m/z): 279 (M + H) + 

##« : (5-p< b^*;i/Ji?-;i/-2-KU^;i/) -2 

6-^DD"3f>iyf;V (3.42 g, 20.0 mmol) © 2 -7°P^V— ;i/ (20 mL) 
S$fc^V7n^H^7^ (4.18 mL, 24.0 mmolK 1, 2-^^^y-2 
-^;i/7-p^> (3.14 mL, 30.0 mmol) 80 6 CT48BOTD#MtJ$L£o £ 

tifc^ai §i/'J*^JV*7A^D7h^77^- (Chromatorex( ^MMM ) ML. 7 

^>>^>7\ s^>/mm^)v=5/i) truss u mmit^ (2.31 g, 10.3 

mmol) £f§fc 0 
52% 

*H NMR (CDCl 3 )'tf(ppm): 8.71 (1H, d, J = 2.3 Hz), 7.95 (1H, dd, J = 8.9, 2.3 
Hz), 6.40 (lHi d, J = 8.9 Hz), 5.53 (1H, t, J = 5.9 Hz), 3.86 (3H, s), 3.27 
(2H, d, J = 5.9 Hz), 1.30 (2H, br s), 1.18 (6H, s). 
APCIMS (m/z): 224 (M + H) + 

#%$]57: 2-T^/-2-^f-;i/-N- ( 5 2 - fcf U *J)\s) 7u\Z)V 

2, 5-^^DD^iJ^>Oftb^l2-7D^-5-^^l/t'J^> (1.72 g, 
10.0 mmol) ^mntmm^LXmmit^m (678 mg, 3.78 mmol) £t# 

tZo 

IR*: 38% 
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41 NME (CDCI3) <5(ppm): 7.88 (1H, d, J = 2.3 Hz), 7.22 (1H, dd, J = 8.3, 2.3 
Hz), 6.38 (1H, d, J = 8.3 Hz), 4.72 (1H, t, J = 6.2 Hz), 3.18 (2H, d, J = 6.2 
Hz), 2.16 (3H, s), 1.40 (2H, br s), 1.17 (6H, s). 
APCIMS (m/z): 180 (M + H) + 

###|J58: 2-7^-N- (5--fV:/nK;i>-2-KU$>;i/) -2-*W7 

(1) 2 - (6-^PD-3-tiJ^l/) -2-7*n;ly>-;i/ 
6-2uu-n?>M*3-)V (1.72 g, 10.0 mmol) ©THF (30 mL) $g«-30°C 

T"3 mol/L m4b*3-))y?yZi't?2*-mmWi (7.33 mL, 22.0 mmol) *MpL, 0°C 

A/^^y-;i/=40/l) CTilU 2- (6-^DD-3-tU^) -2-7-D 
(1.71 g, 10.0 mmol) £#fco 

: H NMR (CDCI3) <5(ppm): 8.49 (1H, d, J = 2.6 Hz), 7.79 (1H, dd, J = 8.4, 2.6 
Hz), 7.29 (1H, d, J = 8.4 Hz), 1.60 (6H, s). 
APCIMS (m/z): 172 (M + H) + 

(2) 2-T^y-N- (5--<V7D^-;V-2-k'iJ^) -2-^;i/7°n 

(l) t**#£*i£2- (6-^DD-3-t:u^;b) -2-7°Dyiy-;i/ (i.7ig, 

10.0 mmol) £.1, .2-VTXJ-2-* ; 3-)\/7uAy (5.14 mL, 50.0 mmol) 

Xs 140°CT-72M»3l^tfco SM^MBEa^s ^DD^^X 2mol/L7k 

D?F^77^- (Chromatorex(gi^fO NHs 7$>>>iJ}/7\ ^x^;i/) fct 
»U 2-T^y-N- (5->fV/DA-;i/-2-^iJ^V) -2-^7 e -;V7' 
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UVJlT^y (102 mg, 0.456 mmol) £f#fc 0 

l JL NMR (CDC1 3 ) S(ppm): 8.19 (1H, d, J = 2.3 Hz), 7.55 (1H, dd, J = 8.8, 2.3 
Hz), 6.41 (1H, d, J = 8.8 Hz), 5.22 (1H, s), 5.00-4.90 (2H, m), 3.23 (2H, d, 
J = 6.5 Hz), 3.07 (3H, s), 1.48 (2H, br s), 1.18 (6H, s). 
APCIMS (m/z): 206 (M + H) + 

(3) (2) -cm£>htc2-T^;-N- v7-n^-;i/-2 -t:u^;i/) - 

2-^f;i/7"DW^> (102 ng, 0.456 mmol) $J — )l (4 ml) »(C^r 
m.Ty^~t?h (631 mg, 10.0 mmolK 10% (36 mg, 50%^tR) 

zfiuz., 7o°cr* 3 mrsmwhtco -t^ ^^mm^xwsm^^it^ 

*^-;i/£«E©£bfco &&ft&38iifc$>*nn**>s 2 mol/L *UMls^-h 
«£«S=febT*lif3fti§rt> (74 mg, 0.357 mmol) £f#fe 0 

71% 

'H NMR (CDClj) tf(ppm): 7.92 (1H, d, J = 2.4 Hz), 7.29 (1H, dd, J = 8.5, 2.4 
Hz), 6.42 (1H, d, J = 8.5 Hz), 4.83 (1H, t, J = 6,2 Hz), 3.20 (2H, d, J = 6.2 
Hz), 2.83-2.73 (1H, m), 1.94 (2H, br s), 1.20 (6H, d, J = 7.0 Hz), 1.18 (6H, 
s). 

APCIMS (m/z): 208 (M + H) + 

#%#I59: N-(2-r^y^;i/)-2-^y^-9-u>*;i/^-b-^ h* 

N— ;xfjl/) jb;WU>& tert-^;i/^^;i/ (770 mL, 4.85 

mmol) i:hUx^;i/7^> (811 ml, 5.82 mmol) ©^DD^VA (15 mL) $g$ftfc 
SIT 2 - 'J > A;^;^ n U H (1.03 g, 5.34 mmol) CD^7PD*;i/A 

(5mL) m&zm?Ltzo mw&T5 2#mafMtt.-&M&*&s mMm^y* 

M£d7DD*;i/A (18 mL) fci8JB& N h iJ7WD« (18 mL) SiraiU SM"C 
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(867 mg, 4.01 imol) Zmmo'gt LTff feo 
JR*: 83% 

APCIMS (m/z): 217 (M + H) + 

-Md'J h'£fflV\ #%0J59 i:|sI^tbT#%#iJ60^e»#%^J62©'fb^^t# 

##0>J6O: N— (2-7Vxf;V) - 2 -77 >ft;b#*1t ^ h* 
Ifc*: 

APCIMS (m/z): 155 (M + H) + 

##$161: N-(2-7^;xf;i/) ^>X^^ K 

APCIMS (m/z): 165 (M + H) + 

##$J62: N- {2-T^J^)\y) ^>^y^)V^>T^ K 
»: 

APCIMS (m/z): 201 (M + H) + 

Z^DiJ b'fr£ s ##0iJ59 ^H1i{CbT##^l63^P>##^J65(Djb^^^feo 

##$I63 : i-^Wi-;i/t:^uy> 

APCIMS (m/z): 205 (M + H) + 
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###0 64: A-?^; 4 
APCIMS (m/z): 206 (M + H) + 

65:4-7^-1 -^>-t? >*;i/^-;v 'J V > 
APCIMS (m/z): 241 (M + H) + 

#%#"J66: [5- (N, N-y**\>l/7$ J - 2 - 1: 

( 1 ) HPI^fF 98/40332 (W098/40332) 2 - ^ D P fcf 'j 5 -*;b*x 
MD'JF (1.00 g, 4.72 mmol) $f htfD77> (10 mL) fc&#U hUx 
tM1/T^> (657 /zL) &&Xft/*3-)\/7^> (468 /zL, 5.19 mmol) £2)0^ giS 

-5- (N, N-^^^;i/T^y^;i/*-;i/) t:u^> (1.04 g, £»i$) &#fc 0 

(2) (1) t?»&*lfcfls-&* (900 mg, 4.09 mmol) ©1, 4-^*^>S» (4 
mL) fc x jRK*y«>A (565 mg, 4.09 mmol k 1, 2-^7^-2-yf;i/7n 
^> (643 mL, 6.13 mmol) %MZ.. MM^Ts 4.5 ffljSffbfco KJfcte&BJBE 
.«»U gjMb&l, 4-$>**U->(80 mLK **^-;i/(30 mL)T'i$fc#U 

(Chromatorex(^«*l{) NH N 5/ U *>7% »fxf;V/^ * y-;]/ = 24 /l) 
»KU ^I3<b-&t)(625 mg, 2.39 mmol) **6H#fcbT»fco 
IK*: 56 X 

*H NMR (DMSO-de) S(ppm) : 8.23 (1H, d, J = 2.3 Hz), 7.58 (1H, dd, J = 8.9, 2.3 
Hz), 7.35 (1H, br s), 6.68 (1H, d, J = 8.9 Hz), 3.23 (1H, d, J = 4.6 Hz), 2.55 
(6H, s), L02 (6H, s). 
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APCIMS (m/z): 273 (M + H) + 

#%$J67: 2-T^y-2-^^;u-N- [5- (K^U^ J Xft*-)]/) -2- 
M : 65% 

APCIMS (m/z): 313 (M + H) + 

#%#J68: 2 -T^ y- 2-^f-;b-N- [5- (1, 2, 3, 

'H NMR (DMSO-cU) 5 (ppi) : 8.31 (1H, d, J = 2.3 Hz), 7.64 (1H, d, J = 8.9, 2.3 
Hz), 7.52 (1H, br s), 7.11-7.14 (4H, m), 6.69 (1H, d, J = 8.9 Hz), 6.42 (1H, 
br s), 4.13 (2H, s), 3.26-3.22 (2H, m), 2.85 (2H, t, J = 5.6 Hz), 1.01 (6H, 
s), 0.93 (2H, s). 
APCIMS (m/z): 361 (M + H) + 

###69-1: 2-7^-2-^fJl/-N- (5- : BM';y^l/*-Jl'-2-f 
###J69-2: 2 -7$;-2-*3-)l-N- [5- (1, 3 —^-7 S ) ] )i?>— 3 —A 

-2-tru^;i/] 7dw^> 

(l)a^#I^98/40332IB«©2-^DD^U^>-5-^;i/^-;i/^D U h* (254 
mg, 1.20 Dimol)®^ hb KD77> (5 mL) »itWJ >(1.44 nmoDSfctt 
1, 3-^rv^U^>(1.44 mmol) 2: h 'JiW^ (167//L, 1.20 mmol) £iD 

2.5 mmmn\^tc 0 u » & titzmmt * d n a (9.6sl) 
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fc7t?U^^U>*;i/3if-;b^PU K (2-3 mmol/g, 276 nig) N atf U fcT^;U f i; *J > 
(264 mg) &j&D*x il^Sibfeo 
(2) 4-y**tf-> (4.8 mL) kl, 2-^7^-2-^ 

?;v7o;1> (101#L,. 1.0 mmol) N 0*&*U£A (164 mg, 1.2 nraol) £JD;Ls 
100 o CT-2BP^iPM^bfeo SJOSS^fc^DD^;i/ix (2.4 mL) t**;-fr 
(2.4mL)^iPXs ^Mbfeo M£g£U t#£>ti£Mt Z n P*;W> (3.6 mL) 
k^^y-;i/ (3.6 mL) £SQx.s $g#P^ *;US;i/*U*3 L l>'> (1-2 mmol/g, 465 
mg) fcirafcs 2I&»U l/^>IIIUs ^ou*jl/A (2.4 mL) tr^tfco 

2-7$y-2-^^-N- (5-^;i/^uy^;^^-;i/-2-t:';^;i/) t*p 

: 76% 

'H NMR (CDClj) (5 (ppa) : 8.41 (1H, d, J = 2.3 Hz), 7.62 (1H, dd, J = 8.9, 2.3 
Hz), 6.50 (1H, d, J = 8.9 Hz), 5.94 (1H, br t, J = 5.3 Hz), 3.75 (4H, t, J = 
4.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 2.99 (4H, t, J = 4.6 Hz), 1.89 (2H, br s), 
1.19 (6H, s). 

[5- (1, 3 -^TV V 3 -4 

-2-£';$>;t'] 7u\i))/T^y 

JR* : 4435 

*H NMR (CDC1 8 ) 6 (ppm) : 8.49 (1H, d, J = 2.3 Hz), 7.71 (1H, dd, J = 8.9, 2.3 
Hz), 6.47 (1H, d, J = 8.9 Hz), 5.93 (1H, br s), 4.42 (2H, s), 3.61 (2H, t, J 
= 6.3 Hz), 3.30 (2H, d, J = 5.6 Hz), 2.80 (2H, t, J = 6.3 Hz), 1.92 (2H, br 
s), 1.19 (6H, s). 

##0|J7O: 2-T^y-2-^3 L ;i/-N- [5- (N-^^- 0 -p<^;i/t KP 

^^>7V^*^i/) -2-eys>;v] 7*Dtf;i/T^> 

HPH^fF 98/40332 (W098/40332) fBttO 2 - £ P P f >j y > - 5 -ZJV*-)},? 
P'JK (254 mg, 1.20 mmol)®x hb h*P7^> (5 mL) l«i:N-^ib-0 
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-pWl/fc h*D#S/;i/7 , ^>-aiKifi (140mg, 1.44 mmol) t hV^JVTK> (334 
Hi, 2.40 mmol) £J0;Ls ^MX^Wm\,tz a £Jfcrg£tJ£^#SU f§£>*T,£a 
»7k^PP*;i/A£fln;^ #Mbfco ^M^«M^^^$/^a(3TM 

ar-^>/«x^;V=5/l) fcTiffWU 2-^PP-5- (N-p< 5^1,- 0 

;vtFP^>7^y) x;i/*-;i/£'J^> (I77mg) £f#fc 0 

1, 4 (4mL) 4>s ±l3T-^?>nfeb , 'jy>^#'* (175 mg, 0.740 
mmol) fcl, -2-*3-)\'7X2?Vs (133/zL, 1.26 mmol K JKR* U 

*A (152 mg, 1.10 mmol) 100 o C-? 16i$M#bfco SJJ&*Ii§,tJ£MU 

;i/A~^DD^;i/A/p<^y-;i/=93/7) t*MU ^IBft^ti (166 mg) itntzo 

vm-. 78% 

! H NMR (CDC1 3 ) S(ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.72 (1H, dd, J = 8.9, 2.3 
Hz), 6.51 (1H, d, J = 8.9 Hz), 6.10 (1H, br t, J = 5.6 Hz), 3.79 (3H, s), 3.33 
(2H, d, J = 5.9 Hz), 2.79 (3H, s), 2.20 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 289 (M + H) + 

###171: [5- (N-S/* P 7°U ^ J X)l 

##0iJ7O t®m(Dfimfc&\)s 2-^pp-5- (N-i/^D7D^-N-^ 
3-)V7$;X)l*-)l) t*U^> (230 mg, 0.933 mmol) yb^^lB'fb^'tJ (275 mg) 

«: 98% 

'H NMR (CDCI3) 5(ppm): 8.48 (1H, d, J = 2.3 Hz), 7.72 (1H, dd, J = 8.9, 2.3 Hz), 
6.51 (1H, d, J = 8.9 Hz), 5.95 (1H, br s), 3.32 (2H, d, J = 5.6 Hz), 2.74 (3H, 
s), 2.16 (2H, br s), 1.87-1.81 (1H, m), 1.19 (6H, s), 0.88-0.83 (2H, m), 
0.73-0.66 (2H, m). 
APCIMS (m/z): 298 (M + H) + 
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#%#|J72: {5- [N— ( 2 - 1 KD^i/xf;i/) -N-p<^;i/ 

#%$I70 ^TO©^^«k!9v 5 - [N- (2-fc h*D*^x^;i/) 

-N-^^;i/r^y^;i/^-;i/]b'U^> (250 mg, 1.00 mmol)^6>^HB'fb^tl (300 
mg) £f#& 0 
JR* : 99% 

*H NMR (DMSO-de) <5 (ppm): 8.31 (1H, d, J = 2.6 Hz), 7.66 (1H, dd, J = 8.9, 2.3 
Hz), 7.40 (1H, br t, J = 5.6 Hz), 6.73 (1H, d, J = 8.9 Hz), 4.81 (1H, br s), 
3.56 (2H, t, J = 5.9 Hz), 3.30 (2H, d, J = 5.6 Hz), 3.22 (3H, s), 3.00 (2H, 
t, J = 5.9 Hz), 2.72 (3H, s), 1.09 (6H, s). 
APCIMS (m/z): 303 (M + H) + 

###|J73: 2-T^J-N-5- (N-i/T; J 

)]/) -2-W¥)\,-2-*=f-)\szrv\z)),TKy 

#%#I70 tmWMX&fc&bs 2-^PD-5- (N-W^^P-N-^^ 
)VT^;X)\/i£-)V) trUS?> (169 mg, 0.688 mmol) (70 mg) £ 

lim : 34% 

'H NMR (CDC1 3 ) 6 (ppm): 8.49 (1H, d, J = 2.5 Hz), 7.69 (1H, dd, J = 8.9, 2.5 Hz), 
6.50 (1H, d, J = 8.9 Hz), 5.88 (1H, br s), 4.18 (2H, s), 3.31 (2H, d, J = 5.6 
Hz), 2.87 (3H, s), 1.79' (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 298 (M + H) + 

#%#|J74: 2-T^y-N- [5- (N — <>V)VT$ J X)],*-)],) -2-fU 
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Jfc* : 80% 

•H NMR (DMS0-d 6 ) 6 (ppm) : 8.27 (1H, d, J = 2.6 Hz), 7.60 (1H, dd, J = 9.0, 2.6 
Hz), 7.30-7.21 (5H, ■), 6.62 (1H, d, J = 9.0 Hz), 3.94 (2H, s), 3.23 (2H, d, 
J = 5.6 Hz), 1.02 (6H, s). 
APCIMS (m/z): 335 (M + H) + 

#%#!|75: 2-T^y-2-^^;b-N- [5- ?)V7 ^ 

- 2 - f U 7°D \Z)]/7 X y 
###166 izmmtmffi<D%&£ J; D ¥*?)ITK ><Dftt> D £*?J]/7$.>fflBSt 

Jfc* : 59% 

•H NMR (DMS0-d 6 ) 6 (ppi) : 8.26 (1H, d, J = 2.3 Hz), 7.59 (1H, dd,. J = 8.9, 2.3 
Hz), 7.24 (1H, br s), 6.66 (1H, d, J = 8.9 Hz), 3.23 (2H, d, J = 5.6 Hz), 2.37 
(3H, s), 1.01 (6H, s).' 
FABMS (m/z): 259 (M + H) + 

##$176: 2-7*;-2-*3-)l-N- [5- (N-7x-;i/7^^M^) 
JR* : 62% 

l E NMR (DMS0-d 6 ) 6 (ppm) : 8.22 (1H, d, J = 2.3 Hz), 7.55 (1H, dd, J = 8.9, 
2.6 Hz), 7.25-6.94 (5H, m), 6.57 (1H, d, J =8.9 Hz), 3.18 (2H, d, J = 6.3 Hz), 
0.99 (6H, s). 
FABMS (m/z): 321 (M + H) + 

##$177: 2-T^-N-{5-[N-(2-b h*D*S/x^7^y 
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w& : 30% 

'H NMR (DMSO-dJ 6 (ppm) : 8.27 (1H, d, J = 2.3 Hz), 7.61 (1H, dd, J = 8.9, 2.3 
Hz), 7.23 (1H, m), 6.65 (1H, d, J = 8.9 Hz), 4.67 (1H, br s), 3.20 (2H, d, J 
= 3.7 Hz), -2.89 (2H, s), 2.76 (4H, t, J = 6.3 Hz), 1.02 (6H, s). 
APCIMS (m/z): 287 (M-H)" 

78 : 2 - T X J - N - ( 5 7 =E << Jl- 2 - f U *J)V) - 2 - * 3^1/ 7* 

mm 66 eta* t maoism t & & v * x >®Kt> *> c 30% 7 >*-t& 

JK$: 77% 

'H NMR (DMSO-d,) 5(ppm) : 8.30 (1H, d, J = 2.3 Hz), 7.65 (1H, dd, J = 8.9, 2.7 
Hz), 7.16 (lH/m), 6.65 (1H, d, J = 8.9 Hz), 3.23 (2H, d, J = 5.9 Hz), 1.01 
(6H, s). 

APCIMS (m/z): 245 (M + H) + 

##0|J79: [5- (N-x^;UT^ J 

-2-^^;v7"Dif;i/T^> 
##0166 h Jc.fc'K 2 p p - 5 - (N-x*-;i/T$ / 

MVVy (660 mg, 2.99 mo\)i*hWE>(Dtt&to (313 mg) 
JR* : 38% 

»H NMR (CDC1 3 ) 6 (ppm): 8.47 (1H, d, J = 2.5 Hz), 7.72 (1H, dd, J = 8.9, 2.5 
Hz), 6.50 (1H, d, J = 8.9 Hz), 5.97 (1H, br t), 3.32 (2H, d, J = 5.9 Hz), 2.97 
(2H, q, J = 7.3 Hz), 1.18 (6H, s), 1.11 (3H, t, J = 7.3 Hz). 
APCIMS (m/z): 273 (M + H)* 
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###i]80: 1- [(5-S/7yK<jyv-2-f;i/7^) i/2u7u¥)\, 

iV^-j-ft • 3tf-y^ -T^* h U- (J. Org. Chem.X 57 #x 

6071 H (1992 30] ^B3«©^«oT^Lfe 1 - (7^^^I/) S/^D^ 
nVJVT^y (250 mg, 2.00 mmol) *^^V-;i/fc*«?U BioRadAG(^ 

Wffltol-J&jTt-ls&MkWJy (6.0g) %JD*7U-Hbbfc«x 5fflbfco 5** 
ttffiSL 2-^PO - 5—>7V t!U^> (139 mg, l.OOmmolX fflSft U^A (276 
mg, 2.00mmol) s 1, 4-V#*V> (2mL) fciPfcinfftSatTx — IftRJfcSttfc. 

. ;-;i/=100/l~20/l) TfttSU ^IB-fb^t) (70.0 mg, 0.372 mmol) £f#fc 0 



*H NMR (CDC1 3 ) S(ppm): 8.35 (1H, d, J = 1.9 Hz), 7.55 (1H, dd, J = 8.6, 1.9 
Hz), 6.42 (1H, d, J = 8.6 Hz), 5.39 (1H, m), 3.37 (2H, d, J = 5.4 Hz), 0.70-0.59 
(4H, a). 

APCIMS (m/z): 189 (M + H) + 

#%$|81 : l-'l(5-i/7;Wi!>-2-'()]/T5.S) *=f-)V\ t/tTi'O*)], 

(i) l- (7^;/^) ppu^>?-)\,7K> 2wmm 

N- (i?7i^Mfl/» 7^7-fehrHJ;i/ (5.00 g, 22.7 mmol). hi, 
4-i^^D^> (5.88 g, 27.3 mmol) © (10 mL) 

>Ji^7>^e;A^DiJ h* (500 mg, 2.20 mmol) t 50Jfcki*fb*- h U »7A7.k^ 
ft (18.2 g, 22.7 mmol) ©M^t^TT'^TLTAP^feo gffiTf- Hfeif#bfc 

«i5 L ;i/=l/l) "CiBSiU 1-S/7V-1- [N- ($>7x=;i/**-U» 7^ 
^] $/#D^>*>£THF (200 mL) fc&8?U 2 mol/L (4 mL) *iD*.Mt? 
-l!fe«^bfco^«^PD^AT-2Ill^Ufc^7jcJi^^b@<*:(1.58g) 



JR*: 37% 
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Zti*^#y-)l (200 iL) £®mU -Mib&& (270 mgX Wffl& (5.35 mL) 
§APx.icST (50psiX 36°CT-^M^^-y-fco -fe^ VZMMMMt bTRftm 

\Gtm (1.21 g, 6.44 mmol) %mc a 
W¥: 28% 

•HNMR (D 2 0) <5(ppm): 3.28 (2H, s), 1.85-1.72 (8H, m). 
APCIMS (m/z): 115 (M + H) + 

( 2 ) #%#y so tmntt&t x b ###y si ( 1 ) t^m^tc 1 - ( r '% ; * 

i/pu^>3-)l7$> 2IH (2.07g 3 10.7mmol) J; D^fB^tl (1.21 g, 5.58 
mmol) S-nfiSbfeo 
H5£*: 52% 

J H NMR (CDC1 3 ) d(ppm): 8.35 (1H, d, J = 2.2 Hz), 7.52 (1H, dd, J = 8.9, 2.2 
Hz), 6.41 (1H, d, J = 8.9 Hz), 5.71 (1H, m), 3.33 (2H, d, J = 5.4 Hz), 1.83-1.41 
(8H, m). 

APCIMS (m/z): 217 (M + H) + 

###J82: 2- [5-i/7;t'J^>-2-^^7U] ^fjl/] T#"?>#>- 

(1)2- -2-T^>^±5.> 2« 

'ikm?%^M 85 t®m&1im-Z2--7y?>f>;> (3.00 g, 20.0 mmol) <fc 

bmmfc&m (3.23 g, 11.2 mmoi) z&&Ltco 

56% 

'H NMR (D 2 0) 6(ppm): 3.51 (2H, s), 1.96-1.65 (14H, m). 
FABMS (m/z): 181 (M + H)* 

.(2) #^j8o tmmtaysm^^ i o±^i:^mLtz2- (7$;**») -2-7 

V?y$1r7Xy 2Jg^(1.27g, 5. 00 mmol) £ b ^13^^(928 mg, 3.29mmol) 
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JR*: 66% 

>H NMR (CDC1,) <5(ppm): 8.34 (1H, d, J = 1.9 Hz), 7.48 (1H, dd, J = 8.9, 1.9 
Hz), 6.40 (1H, dd, J = 8.9, 0.54 Hz), 5.87 (1H, ■), 3.56 (2H, d, J = 5.1 Hz), 
2.03-1.66 (14H, ■). 
APCIMS (i/z): 283 (M + H) + 

###|J83: 1- [5-^7yt'J^>-2-^;V7^] 
TX> 

(1) 1- {t */9xi*9?)VT%> 2imM. 
&mt%^%M 85 tmmttWL-eS/Zv***;:/ (lO.l g, 80.0 mmol) £D 

mmih&W (3.01 g, 13.1 mmol) fc^tfbfco 
JR*: 16% 

'H NMR (D 2 0) d(ppm): 3.21 (2H, s), 1.79-1.46 (14H, m). 
APCIMS (m/z): 157 (M + H) + 

(2) ###180 £mm&%&£&y)±ffiX~&mLtzl- (T$;*?-)l) *s>7T2* 
Z^ftTXy 2W8m (1.15 g, 5.00 mmol) ^Umih^m (1.01 g, 0.390mmol) 

JR*: 78% 

'H NMR (CDCl a ) <5(ppm): 8.33 (1H, d, J = 1.8 Hz), 7.48 (1H, dd, J = 8.8, 1.8 
Hz), 6.56 (1H, d, J = 8.8 Hz), 6.31 (1H, t, J = 6.0 Hz), 3.64 (2H, d, J = 6.0 
Hz), 1.80-1.26 (14H, m). 
APCIMS (m/z): 259 (M + H) + 

###!184: 1- KS-i/TJ tfU^>-2--f;ur^y) P^U^)IT 

(1)1- */>7U71-)\,7*y 2Wffl& 

&7&tZ&%M 85 tmtilkl3$n:*/i?v7*;> (5.00 g, 71.4 mmol) =tD^ 
ffifb^ (5.14 g, 29.5 mmol) fc^j&Lfco 
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IK*: 41% 

'HNMR (D 2 0) 6(ppm): 3.38 (2H, s), 2.36-2.16 (4H, m), 2.03-1.83 (2H, m). 
APCIMS (m/z): 101 (M + H) + 

(2) ##^ij85 (2) tmm^m^^\)±m^^tzi- {-r^jti-jv) */ 

t7U7°3-)l7*y 2«H(865mg, 5.00mmol) £ «9 Bf b^#J (497 mg, 2.45 mmol) 
W: 49% 

! H NMR (CDC1 3 ) (5(ppm): 8.37 (1H, d, J = 2.4 Hz), 7.51 (1H, dd, J = 8.9, 2.4 
Hz), 6.44(1H, d, J = 8.9Hz), 5.67 (1H, brs), 3.49 (2H, d, J = 5.4Hz), 2.13-1.69 
(6H, m). 

APCIMS (m/z): 203 (M + H) + 

##0|J85: 1- [(5-^Ty ¥VV>-2-J))/75.;) 
> 

(1)1- (7^ y^3S>U) $<?n^*^)V7$> 2imM 
$/^D^^ify> (9.80 g, lOOmmolX ^hT^^-^A (10.6 g, 200 mmol X 
i/T>ibi- V U (4.90 g, 100 mmolX 28%T>^E^T7j< (20 mL) 
;i/ (180 mL), * (100 mL) C««PU 50°CT* 3 KflH^J«**feo 

S^tKM^^^^AT-^I^ KJfciftfcilttbfco a*fc^-feh='hU;i/> 
4 molA ttMb**- 1 , 4-P**V>mWi'(50 mL) £iD;?.s £bfc»£3m ' 
bfco £©fc©£^*y-;V (400 mL) fciflS*UiKfli&& (1.00 g, 4.41 mmol X 
fflfig (20 nL)"%init**T (50 psiX 36°CT— B&RjfcS^fco -te^ h&ttjfi 
Mi: bTRjB«[ft5abfcftN 3$£Mb^ftfc£$« 2-rn;v-;i/ 
fr&SSSgHU ^IB-fb^t) (7.28 g, 36.0 mmol) 
JR*: 36% 

'H NMR (D 2 0) <5(ppm): 3.27 (2H, s), 1.77-1.39 (10H, m). 
APCIMS (m/z): 129 (M + H) + 
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(2) ±fBT"&J*b&l- {7%J**fr) i/ZU^**/))/T^> 2$Bttf (1.00 
g, 5.00 imnol) *^^y-;i/fc*»b BioRad AG (SMtt) 1-X8 >f;fr>£&b^ 

> (14 g) *jnit7u-fl3bfcft5abfco 2-^00-5-^.7 

;t'J^> (695 nig, 5.00 mmolX N, N-iM V7*n fc?;i/x^;i/:P~ > (1 mLK 
1, 4-S>;**tf> (20 mL) ^O^MMTs -HftKJSStffc. 
tsS^>'J*m7A^DYh^77^-(^PD A/p< ^ J -Jl = 100/1 

~6/i) -?mmu wmfc&aa 016 mg, 3.97 mioi) *mtc 0 

IR*: 79% 

*H NMR (CDCI3) S(ppm): 8.34 (1H, d, J = 2.4 Hz), 7.49 (1H, dd, J = 8.6, 2.4 
Hz), 6.61 (1H, d, J = 8.6 Hz), 6.54 (1H, t, J = 5.9 Hz), 3.85 (2H, d, J = 5.9 
Hz), 1.79-1.46 (10H, m). 
APCIMS (m/z): 231 (M + H) + 

##0086 : 2-**-)l- 1- (4--hVT-V J) -2-7nW5> 

hP^>-fe?>(2.12mL, 20.0mmol)©l, 4-^^f-> (20mL) 
mm^, U»3U<>A (3.04 g, 22.0 mmol) ; 
VA> (4.19 mL, 40.0 mmol) £Jn£s 3WDMlfeo S«t8ibtS 

mmmmttcms ^tzmm^v^y^m^u mmit^ (4.42 g, 20.0 

mmol) LZmtzo 
Jfc*: £fift 

'H NMR (DMS0-d B ) d(ppm): 7.95 (2H, d, J = 9.7 Hz), 7.12 (1H, br s), 6.72 (2H, 
d, J = 9.7 Hz), 3.02 (2H, br s), 1.50 (2H, br s), 1.04 (6H, s). 
APCIMS (m/z): 208 (M - H) + 

#%$I87: l-7-'Jy-2-^f;i/-2-7 , DWr/ 
(1) l-7njy-2-^^l/-2--FD7-D; , !> 

X9.ll mL, 100 mmol)CD^^y-;i/ (30 mL) 2 -- h D7°d;1> 

(8.98 mL, 100 mmolX h »J Y> B (0.500 mL) £fln;Lfco ^«iDM^b& 
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ifit>37% *;KU> (7.49 mL, 100 mmol) SITU £ &fc7KHH»#b&#£>;&D 

> (13.0 g, 67.0 mmol) £f#fc<> 
JR*: 67% 

(2) (1) -zmtz ;-2-*3-)\s-2--Yu7u?^y (2.00 g, 10.3 

mmol) (D**/-)l (20 mL), (20 mL) 0°C-C35tS3c (4.00 g, 

61.5 mmol) 4JD*.s £ifrC2K?IHit#bfco -fe^-f h^gWJatMlS)t§5 

*jp is *ji p d a x-tt m b feo mmm *m&mm^ v% u *> a -css*^ 

MET«^M*bT^fBfb^t) (1.59 g, 9.68 mmol) *mtc 0 
JR*: 94% 

'H NMR (DMSO-dj) <5(ppm): 7.07-7.00 (2H, m), 6.63-6.58 (2H, m), 6.50-6.44 (2H, 
m), 5.35 (1H, t, J = 5.8 Hz), 2.84 (2H, d, J = 5.8 Hz), 1.05 (6H, s). 

###188: 1- U-^TVT-'tV) -2-^^-2-7Dt;i/?^> 

4-7;i/^-n- ho^>-if>©f^toD{3 4 -7;i/3i-D^>yn h u;i/ (2.42 g, 

20.0mmol) §fl§V\ i^>'J*Wl/*7Ai'D7h^77>f - (Chromatorex(g 
MM) NHx 7^>US^ a^>/^DD*;1/A=2/1) T'MbfckW&x # 
#^86£^t*0*f1*fcT*ffifc£% (456 mg, 2.40 mmol) £#£0 
W: 12% 

'H NMR (DMSO-dg) <5(ppm): 7.41 (2H, d, J = 8.9 Hz), 6.71 (2H, d, J = 8.9 Hz), 
6.50 (1H, t, J = 5.7 Hz), 2.93 (2H, d, J = 5.7 Hz), 1.47 (2H, br s), 1.04 (6H, 
s). 

APCIMS (m/z) : 190 (M + H) + 

###189: 1- (v-T-i/i>;) -2-*?-)V-2-7u\£)\,7^y " 
7-VyoWbiQk.v-T-i/Vy (6.15 g, 50.0 mmol) £MK &%m&£m 
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t&ttc LTMtdit&m (3.80 g, 28.4 mmol) *mtz 0 

'HNMR (CDC1 3 ) d(ppm): 6.72 (2H, d, J = 9.2 Hz), 6.63 (2H, d, J = 9.2 Hz), 4.75 
(3H, br s), 3.70 (3H, s), 3.08 (2H, s), 1.28 (6H, s). 
APCIMS (m/z): 195 (M + H) + 

##W0: 1- [4- (N, N-¥*3-)l7$.;X)l*-)l) T-U^] -2-* 
2 -rPbVl/T^ > 

(1) 4-7;^D-l- (N, N -*J*=5-hT ^ y ^>-t?> 
4-^;i/^-n^>-^>^;i/^-;i/^ n^-i' K (1.95 g, lO.Ommol) ©THF (40 mL) 

«h'Jxf;i/7^> (2.09 mL, 15.0 mmol\ 50% ¥*?-)\sT^ y?mW. (1.26 
mL, 14.0 mmol) £^T-jJD;U |SISJfe20^»bfeo 

SUT4-7J1/^D-1- (N, N-^^WV^M-JV)^>^> (2.03 g, 
10.0 mmol) %m tco . 

(2) (l) T#fc4-7;M-n-i- (N, N-¥*3-)iy5>J7.fr*-)\s) ^> 

Hf> (2.03 g, lO.Ommol) fcSM V:/n b;i/o:^;VT^ > (2.26 mL, 13.0mmol) N 
1, 2-^7^y-2-^;i/7*P^> (3.14 mL, 30.0 mmol) ^Ja^ s 170°CT10 
W»»bfeo 2mol/L7KM^h<;->Azk^^n^.s TkJf £*nn*;UAT- 

• (Chromatorex(g^MI) NHs 7^>U*>:7\ ^l^/^ d D*;VA = 1/1) tT 
iiU ^fB^bAtl (956 mg, 3.52 mmol) ttmtzo 
35% 

! H NMR (CDCI3) <5(ppm): 7.55 (2H, d, J = 9.2 Hz), 6.64 (2H, d, J = 9.2 Hz), 4.83. 
(1H, t, J = 5.7 Hz), 3.00 (2H, d, J = 5.7 Hz), 2.66 (6H, s), 1.21 (6H, s). 
APCIMS (m/z): 272 (M + H) + 
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2-^Wi/-l- (4-^;i/W-'j;) -2-7"d^;ut^> 

T-U>©jt^^{c4-^5 L ;i/^^-T-U> (1.55 iL, 12.5 mmol) &JBV\ It 

0087(1) tPltltUT 2-**-;i/- l- (4^*3-»3-*t-V ;) -2--h 
D7D;1> (1.44 g, 12.0 mmol) £fifco 
48% 

(2)1 -7xijy-2-^^-2 hP7°D;-?>0ftfc>Df3 2-^^;i/-l 
- (4-^5";i/^^T-Uy) -2--hD7°o;l> (700mg, 2.91mmol) £ffiV\ 
li^>'JA^*7A^PY^77^- (Chromatorex( gUiSftfi ) NH^ W V 
VisT, a^>/^dd^M=2/1) CTHMUfcJBWfck ##0987 (2) M 
ttfcUTWffi^b-^ (510 mg, 2.42 mmol) £#fc 0 
JR*: 83% 

1 HNME(CDC1 3 ) tf(ppm): 7.20 (2H, d, J = 8.8 Hz), 6.59 (2H, d, J = 8.8 Hz), 4.18 
(1H, t, J = 5.9 Hz), 2.94 (2H, d, J = 5.9 Hz), 2.34 (3H, s), 1.18 (6H, s). 
APCIMS (m/z): 211 (M + H) + 

#%$J92: 2-^^)1-1- (p-WWSV) - 2 - 7n fcMl/T $ > 

7-V >©^t)D(Cp- hM*;> (1-07 g, 10.0 mmol) £fflV\ g&fc^'J* 
7;i/£^A7P^ h^?^- (Chromatorex(^i£$f) NH N 7^*>U2/7s 

■y->/^x^;i/=5/i) ttisbfepm 0%ms7tmm^ uT«i3-fb^(5oo 

mg, 2.80 mmol) £?#fc 0 
W: 2M28% 

'HNMR (CDC1 3 ) £(ppm): 6.96 (2H, d, J = 8.4 Hz), 6.56 (2H, d, J = 8.4 Hz), 3.93 
(1H, t, J = 5.9 Hz), 2.93 (2H, d, J = 5.9 Hz), 2.22 (3H, s), 1.27 (2H, or s), 
1.16 (6H, s). 

APCIMS (m/z): 179 (M + H) + 
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###193: l- (4-^^>^;v^-;vT->;y) -2-^?-;i/-2-7Pt:;i/7 

a- > 

(1) 1- (4-^^>^;i/*-;bT-ijy) -2-^^-2--hD7°o^> 
##$191 (l) -e&£*i£2-*?-;i/- l- (4-^w^7-'jy) -2- 

- Vuru^y (650 mg, 2.70 mmol) O^PD^A (25 mL) ?£»0 o CT-70% p< 
^-^noja$m#^ (1.53 g, 6.22 mmol) £flP;Ls ifiT«P»lf:. RJte 

(2) l-T^Uy-2-^^;i/-2-^hD7-D^>cD^tot){c: (1) 

###187 (2) ^^{CLT^IB-fb-^-t/ (161 mg, 0.664 mmol) £f#fc 0 
«: 2W25% 

•H NMR (CDC1 3 ) d(ppm): 7.68 (2H, d, J = 8.6 Hz), 6.65 (2H, d, J = 8.6 Hz), 4.96 
(1H, br s), 3.02 (2H, s), 3.00 (3H, s), 1.50 (2H, br s), 1.21 (6H, s). 
APCIMS (m/z): 243 (M + H) + 

###194: 2 1 - (4-¥uVi?-jlZ)l*-)lT=.V J) -2-7°D 

VM-frTX ><Dftt>*)lZ¥ D U^> (1.09 mL, 13.0 mmol) £ffi^s ###J90 
^Mtbt^IB'fb^tl (416 mg, 1.40 mmol) £t#fco 

'H NMR (CDCI3) £(ppm): 7.60 (2H, d, J = 8.9 Hz), 6.63 (2H, d, J = 8.9 Hz), 4.82 
(1H, t, J = 5.7 Hz), 3.22-3.17 (4H, m), 2.99 (2H, d, J = 5.7 Hz), 1.79-1.72 
(4H, m), 1.46 (2H, br's), 1.21 (6H, s). 
FABMS (m/z): 298 (M + H)* 

##$195: 1- [4- (N, N-9^3-)lT$ J 7>)\,*-)V) 7-V J~\ -2-* 
5 L ;i/-2-7*DhVU7'^> 
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i?*3-))/T5. ><Dtti>!)fcS>x?-;i/T$> (1..34 mL, 13.0 mmol) %m\ #% 
tt90fcH»CUT«iBfls£tt (1.19 mg, 3.97 mmol) £*§fc 0 . 
j£jft : 2 gg£40% 

'H NMR (CDC1 3 ) (5(ppm): 7.57 (2H, d, J = 8.8 Hz), 6.61 (2H, d, J = 8.8 Hz), 4.77 
(1H, t, J = 5.7 Hz), 3.18 (4H, q, J = 7.3 Hz), 2.99 (2H, d, J = 5.7 Hz), 1.35 
(2H, br s), 1.20 (6H, s), 1.12 (6H, t, J = 7.3 Hz). 
FABMS (m/z): 300 (M + H) + 

##$J96 : 1- (4-7MD7-IJ;) -2-^;i/-2-rPhVl/T^> 

(1) 1- (4-7;M-P7^yy) - 2 -pWv- 2 -- h n7nn>. 
T-iJ>©ftfc>t3 fc4-7;i/^P^^U > (2.84 mL, 30.0 imol) £fl§V\ ## 

$187(1) hnm^Xl- j) -2-*3-)l-2--hV 

7°vn> (4.04 g, 19.0 imol) £f#fc 0 
JR*: 64% 

'H NMR (CDC1 3 ) d(ppm): 6.93-6.84 (2H, m), 6.60-6.53 (2H, m), 3.79 (1H, br s), 
3.56 (2H, d, J = 7.3 Hz), 1.65 (6H, s). 
APCIMS (m/z): 211 (M - H)" 

(2) (1) TZntzl- (4-7MD7^'Jy) -2-*3-)}s-2--hU7>nA 
y (2.12 g, 10.0 mmol) (15mLX * (15 mL) (1.00 
mL, 12.0 mmol). Wfrry^-tik (1.34 g, 25.0 mmolX • ^>>-fe 
J/-* (Org. Synth. K H5# s 855M^IBtt©BM^fc^oTf#&tl?>l§^-^ 
£ (3.28 g, 50.0 mmol) £JDx., JnMlfco H$HH& 2B3F^fc 

(1.00 mL, 12.0 mmol) fcimiU ff3l$IHHn]^ft£«W-fco -fc^>f r 

2KWv^^7i^T|g^MJET«^^*LTl : rab^(1.20g, 6.58 mmol) 
IR*: 66% 
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'HNMR (CDCI3) S(ppm): 6.92-6.82 (2H, m), 6.61-6.53 (2H, m), 4.01 (1H, br s), 
2.91 (2H, d, J = 5.1 Hz), 1.23 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 183 (M + H) + 

###197: (4-^on-l-7^7^jl/) -2~^^JV7°D 

1, 4-^^DD7^7^> (1.99 g, lO.Oimol) 0£)J^> (lOmL) 
1, -2-^;i/7°P^> (3.14mL, 30.0 mmol) 7«Jn^ 

Mbfeo M^Iibfett: 2mol/L7k^b^ h U ^AtK^^P^s tKJI^^ 

= 15/l;«A(i^DD*M :M^> : E-T7j<=10:l J v/v^^7>^U f#S> 

ntc^nm) izzmmu mwb&m (2.22 g, s.ss imoi) zmtzo 

IR*: 89% 

'H NMR (CDCI3) 6(ppm): 8.18-8.13 (1H, m), 7.91-7.81 (3H, m), 6.14 (1H, t, J = 
5.1 Hz), 3.56 (2H, d, J = 5.1 Hz), 1.49 (2H, br s), 1.26 (6H, s). 
APCIMS (m/z): 251 ( 35 C1M + H) + , 253 ( 37 C1M + H) + 

#%#|98: 2 -T^S- 2-^^)l-N- {1-7 t^V-fr) 7D^jl/7^> 

0mM97Zmt>tlfz2-7$;-N- (4-7DD-l-7^7^) -2- 
* ^;i/7*D ^ If (1.00 g, 3.99 mmol) (D*#;-)\s (20 mL) mm^T 

>^-^A (5.03 g, 79.8 mmol) N 10% i^A-j^fit (50%^tK, 300 mg) £ 

p d^x 2moi/L 7jciftt h u Aimm^m^ imttw n 

XUt^t^ (830 mg, 3.84 mmol) £f#fc 0 
iR*: 96% 
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'HNMR (CDClj) (ppm): 8.90 (1H, s), 7.92-7.88 (1H, i), 7.79-7.75 (3H, a), 6.09 
(1H, t, J = 4.3 Hz), 3.62 (2H, d, J = 4.3 Hz), 1.58 (2H, br s), 1.26 (6H, s). 
APCIMS (m/z): 217 (M + H) + 

##0!I99: 2-T^V-2-^^;U-N- ( 3 - fcT U 7°UV)IT*> 

S^fF97/24124 (W097/24124) CfBfi© (770 rag, 6.70 
mmol) t s 1, 2-PT^S -2-A?-)l7°u^> (1.39 mL, 13.5 mol) i:N, 
N-SM V7d^1/x^7^> (3.48 mL, 20.0 mmol) £iD;Ls 170°C-C 1 mm 

[Chromatrex NH% 7^>>U^>T, ftRx^WKIIx^/^^;- 

;i/=9/l] TrlfMU »<b£D (948 mg, 5.71 mmol) £#fc 0 
JR*: 85% 

*H NMR (CDClj) S(ppm): 8.50 (1H, dd, J = 4.3, 1.4 Hz), 7.13 (1H, dd, J = 8.9, 
4.3 Hz), 6.71 (1H, dd, J = 8.9, 1.4 Hz), 5.43 (1H, m), 3.36 (2H, d, J = 5.9 
Hz), 1.20 (6H, s). 
APCIMS (m/z): 167 (M + H) + 

###1100 : (4-^]^-^) 7°DhVl/T5> 

(1)1, 2-i?7$;-2-*?)l7'vAy (2.59 mL, 25 mmol) ©THF (50 mL) 
«t s JSfflfc&y>>A (4. 14 g, 30.0 mmol) ^4, 6-^DDt^i?> (2.55 
g, 17.0 mmol) Sin*., SfiT? llftft»bfco EJfc*Sit»8k a****UT# 
nfc»ttft ^ U AW* 7A^D7h^77-f- [Chromatrex NH N 

7s;>>u^t n S^KSS!xf;i//^^;-ii/=9/i] tiii, 2-ra-y 

-N-(6-7no-4-fU ^^-;i/)-2-^^-;i/7*Ptr;bT^>(2.58g, 12.8 
mmol) £f#fco 

'H NMR (CDC1 3 ) tf(ppm): 8.33 (1H, s), 6.38 (1H, s), 5.80 (1H, m), 3.20 (2H, m), 

1.23 (2H, br s), 1.18 (6H, s). 

APCIMS (m/z): 201 ( 35 C1M + H) + , 203 ( 37 C1M + H) + 
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(2) 2-7^7-N- (6-^PD-4-t>J^-;i/7^) -2-^;i/7° 
DW^> (2.58 g, 12.8 mmol) <D^$ J -^mWi (50 mL) tc s 1Q%J^W 
&-mm (50^7jc, 1.00 g) t¥WL7y=E-t>k (8.20 g, 130 mmol) ^JPXT^ 

m^Zis 1; ^jt!7A^D? [Chromatrex (fiftffittQ NH N 7 

u*>7\ Mx^;i/~Mx^;i//^^7-;v=9/i] -e»«u »l&fb-&% (2.03 

g, 12.3 mmol) £f§fc 0 
'JR*: 49% 

l H NMR (CDC1 3 ) 6(ppm): 8.54 (1H, s), 8.23 (1H, d, J = 5.9 Hz), 6.36 (1H, dd, 
J = 5.9, 1.1 Hz), 5.53 (1H, m), 3.23 (2H, d, J = 5.1 Hz), 1.41 (2H, br s), 1.18 
(6H, s). 

APCIMS (m/z): 167 (M + H) + 

###1101 : 2-7^7-N- (5-^<^>7;V^-;i,-2-^U^;i/) -2-** 

1, -2-M-)\s7u>^y (1.66 mL, 16.0 mmol) © 1 , 4-¥Jr 

*V>®m (20 mL) »'J^A (2.76 g, 20.0 mmol) £t»£lli£b£ 2 
-7DD-5-^^>7s;i/*^;i/t:U^> (8.00 mmol) 8^fP^iDM^b 

jl/5b7A^D?h^77^- [Chromatrex (g^MO NH N 7 ^ i/ U $/7\ Wl&x 
^;i/~M^^;i//p<^7-;V=9/l] TllU ^fB^t) (1.94 g, 8.00 mmol) 

$m: 50% 

'H NMR (CDCI3) <5(ppm): 8.57 (1H, d, J = 2.4 Hz), 7.78 (1H, dd, J = 8.9, 2.4 
Hz), 6.46 (1H, d, J = 8.9 Hz), 5.75 (1H, m), 3.29 (2H, d, J = 5.7 Hz), 3.03 
(3H, s), 1.29 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 244 (M + H) + 
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###1102: 4-T$S- 1- (5-^^>^l/^;i/-2-^'J^V) -4-^^ 

(1) £iR [^^-±;i/-^-7*-^5 : 'f^^-;i/-^^^hU-(J. Med. Chem.K 16 
319^ (1973^) ]-f3a©2-^OD-5 -^^-;V^^-t:U^> (5.89 g, 36.9 
mmol) h-h U;u (200 mL) (200mL) ©^«ts ;T*V> (g&fi 

$1) (91.0 g, 148 mmol)£»bTs 4 5 "CT- 1 OM»bfco SJ»£^S£ 

*«a± h >j^A7m <ssikkzk*± h »; *a#*«u mmtf- v v *a* 

U-V^DHSftflsU 2 T ^nn-5-^^>^W-;i/t'J^> (5.66 g, 29.5 
mmol) £f#fc 0 

'H NMR (CDC1 3 ) <5(ppm): 8.94 (1H, d, J = 2.4 Hz), 8.17 (1H, dd, J = 8.4, 2.4 
Hz), 7.55 (1H, d, J = 8.4 Hz), 3.13 (3H, s). 
FABMS (m/z): 192 ( 35 C1M + H) + , 194 ( 37 C1M + H) + 
( 2 ) 3-D >y ? 1^647639 izmm<D 4 -tert- 7 h ^ytDV^-^T^ J-4- 
*3-)lV<*)*jy (1.93 g, 9.0 mmol) ©1, 4-i>**-y->%8& (20 mL) ft 
^£<;<>A (2.79 g, 20.0 mmol) t2-^DD-5-^^>XM-;i/fc:^> 
(1.15 g, 6.00 mmol) £JJP;L N lB&MMbfco 5fel§i^$t^bTlI 

&n «**aMebfeo ^^fes^^uAw^A^oTh^?^- (^* 

■9->/M^^;i/=l/l)T*^U 4 -tert-7* h^^>*;i/^-;i/T^ y - 1 - ( 5 
-^^>^;i/*-;i/-2-^U^;i/) -4-*?-;i/t^U^> (2. 12 g, 5.79 mmol) 

l H NMR (CDCI3) S(ppm): 8.62 (1H, d, J = 2.7 Hz), 7.84 (1H, dd, J = 9.2, 2.7 
Hz), 6.65 (1H, d, J = 9.2 Hz), 4.43 (1H, br s), 4.00 (2H, ddd, J = 13.5, 4.6, 
4.6 Hz), 3.43 (2H, ddd, J = 13.8, 10.5, 3.2 Hz), 3.03 (3H, s), 2.12 (2H, d, 
J = 13.5 Hz), 1.68-1.55 (2H, m), 1.44 (9H, s), 1.40 (3H, s). 
APCIMS (m/z): 370 (M + H) + 
(3) 4-tert-^h^^*;i/^-;i/T^y-l- ( 5 * 2 - 
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£'J^;U) -4-^;i/£^'J^> (2.12 g,5.75mmol) 0^PD^^>§i (10 
mL) t s 7jcOTs bV7A>*nm (10 mL) £«bfco M«£|EUfigT- 3Bf 
JS#bfco KJ^SattLTW&nfcaaEftx^y-^fcjffiSIU BioRad AG (Sfi 

«£^£bTMB4bl^ (1.28 g, 4.77 awl) £*#fc 0 



*H NMR (CDC1 3 ) 5(ppm): 8.61 (1H, d, J = 2.7 Hz), 7.82 (1H, dd, J = 9.2, 2.7 
Hz), 6.65 (1H, d, J = 9.2 Hz), 3.89-3.80 (2H, m), 3.73-3.63 (2H, m), 3.03 (3H, 
s), 1.69-1.45 (4H, m), 1.32 (2H, br s), 1.21 (3H, s). 
APCIMS (m/z): 270 (M + H) + 

##0|J1O3: 4-^7-4-^;)/- 1- (5 2 -EU fc^US? 



2-^oD-5-h U7;i/^-D^^;i/tru^>©f^fc>Dfc: N 2-7u^- 5 
JR*": 33% 

! H NMR (CDClj) S(ppm): 8.00 (1H, d, J = 2.7 Hz), 7.28 (1H, dd, J = 8.9, 2.7 
Hz), 6.60 (1H, d, J = 8.9 Hz), 3.60-3.43 (4H, m), 2.18 (3H, s), 1.69-1.46 (4H, 
m), 1.34 (2H, br s), 1.17 (3H, s). 
APCIMS (m/z): 206 (M + H) + 

#%#|J104 : 4-75.7-4-* 1 - ( 3 - Y. U VV-M fc^ U 5> > 



2_^ DD -5-hU 7 U S?>c7>ftfc> D fcs @P£'MF9724124&::fB 

JR»: 36% 

*H NMR (CDCI3) tf(ppm): 8.54 (1H, dd, J = 4.3, 1.4 Hz), 7.17 (1H, dd, J = 9.3, 
4.3 Hz), 6.91 (1H, dd, J = 9.3, 1.4 Hz), 3.80-3.61 (4H, m), 1.71-1.61 (2H, ■), 
1.58-1.49 (2H, m), 1.34 (2H, br s), 1.21 (3H, s). 



JR*: 6455 
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#%#I105 : 4-TKS-l - (5-7D^-2-£U -4-^<5 L ;i/f^ 
Mm: 58% 

l E NMR (CDCI3) d(ppm): 8.26 (2H, s), 3.92-3.69 (4H, m), 1.74 (2H, br s), 

1.63-1.42 (4H, m),- 1.19 (3H, s). 

APCIMS (m/z): 271 ( 79 BrM + H) + , 273 ( 81 BrM + H) + 

#%$]106: 2-^^;v-l- (N-^f-;i/r^'jy) -2-rnt:;i/T^> 
4 - 7jl/tn 7- 'J >Oftto D - ^ ^1/7- 'J > (3.25 mL 3 30.0 mmol) £ 

m\ m^mtmm^bxmmib^ (2.04 g , 11.4 mmoi) zntz* 

»: 38% 

>H NMR (CDCI3) d(ppm): 7.22 (2H, dd, J = 8.6, 7.4 Hz), 6.84 (2H, d, J = 8.6 
Hz), 6.69 (1H, t, J = 7.4 Hz), 3.24 (2H, s), 3.03 (3H, s), 2.17 (2H, br s), 
1.18 (6H, s). 

APCIMS (m/z): 179 (M + H) + 

mm i : m\ 



ih&mi lOO.mg 

% m 60mg 

# U V-jl/TJ^-Jl 2mg 

Zy u 7V>M-?y%i'$k lmg 

t-K&m ft* 
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2: mm 

fc&Wl 150mg 
% m 280mg 

nm^xb WDiB&i* ^s^ny rmzimt % . . 

fb^l lOOmg 

fiat 4 o g 

p-b Fp^&J&SKx?-;!/ 40mg 
p - b I* *>&MK:7d bVl/ lOmg 

^hD<iJ-7l/-/\*- 0. Ice 

KKMl :DPP-IVRa«K» 
*KffcB\ » [7^;i/^^-e»(Villhaueretal.), fcBftif 6011155] IBtt 

7^^i^l/i-r^J;51IWl/^ 4T&«$«W-1^ TBI* 

Bu HEPES(ftHiiJg 25 nmol/LK Mb± h U •> A(ft«& 140 mmol/L)£^ 

>7V)/£ 2 #L ?y Ml 25 aL> &t>\ iMj^*^£(80 mmol/L) 

££tf£jfo^y7 7-25 /zL ^iD^Ts MUX 5^H#«bfco 0ft^> #7x 
Gly-Pro-AMC (AMC:7-7 ^ > -4-p< V U >) (MftiilK 50 /znol/L) $ 
50 //L^*-a£fcfc«fc!)£jfc&l8iSU £SfcT 20 BgmtTl&gL 



172 



WO 02/051836 PCT/JP01/1 1578 

tzo &^T*DPP-IVMtet£!3Mb;OCA£, 390 w Z'BjfeZM 460 m (DWt 

DPP-IVPl^rStt=100x {1- (Fs-FO) / (F100-F0) } 

F100 : I|«jlDU:^ffl AMC <D&ft& 

FO : Jfil«%«7jPb3&iPofc«-&©-AMCom^fi 

Fs : ir>7;^«lts «^»bfc®^© AMCcDm^S 

pu**i*& Dpp-iv©tstt*5 o%isg-ra« (i c so ) -e^ufeo mm&m 

2 iHJCTniTo 



m2 & 







mi 


•51 


1 iy* 

I uo 


Q 1 


201 


392 


204 


20 


206 


32 


207 


15 


221 


27 


226 


18 


233 


19 


238 


11 


403 


124 


407 


20 


501 


23 


524 


34 


529 


26 


602 


41 


703 


53 
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24 ftMtt&Ufc Wistar jm&? 9 V (9 M^s "J /*-)©JfoBHB*8ll 

SUfcgL t»bl^t)£ 30mg/kg©fflST'^Pfe#.U if *>£?>=J-X (2g/kg) 

±#»»J^ffl*«M»bfco «ttMB«?|iJ^S DfolS»J£&7=***--Z (a* 
^fx;i/-H^ KCsO ] fcJflttTMJtU pttlMb^»o.5%.*^;Mz;i/n-;*400 

tiitS^bfeo *S**^3*t^f (**& Student's t-test C P<0.01 T* 

S3 a 



ib^n o 1 <»sm±mmmm 





dose(mg/kg, po) 




I mg/dL) 






o # 


mm3 o 


km® 




69 ± 2 


127± 6 


101 


30 


68 ± 2 


104± 4** 



JfcLfcgk l»bi^j£lmg/kg©ffl*7:^P&#U (2 g/kg) 

^ h U— (Clin. Chem.) N 6#, 466JI (1960#) N y • 

;1VD^- (J. Clin. Path.) „ 22#, 246K (1969^) . * U^* • • 7^ 
* (Clin. Chem. Acta) N 40^ 1151 (1972#) s * ij • ^ j, ( C ii n . 
Chem.) \ 20#, 606M (1974^) <?] £J;D«U ttlMb£«tt0.5%* 
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^4H 









fit(mg/dL) 




dose(mg/kg, po) 


Oft 








88±7 


197±14 


501 


1 


95±7 


182±16 





Jftti 


tlSCmg/dD 


fb-o^3#-^ dose(mg/kg, po) 


Oft 


mm 30 




120±10 


310±23 


513 1 


109±6 


252±22 



<h&®2 3 3(Dism±^nmm 







Jfil» 


B(mg/dL) 




dose(mg/kg, po) 


Oft 


mm 30 ft& 






108±8 


277±18 


233 


1 


93±15 


183±8 



tlfZo 

*%m®i^m\± dpp-iv ovimimzm u-c* 2^n^©^i»sv/3i{± 
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» g a is a 

1 • -flS^ ( I ) : 
A-B-D 

AiigJ&gb < &#g&© 1-tn'J >^r.;i/^ N gj&g.b < li^ll® 3 

<^li©i, i - us?-;i^ s^t<(i^sm©3 

b < &#gm© i-kd'j g&?g b < t±#g&© t:'^ u y ; *x 
^ b < fct#g&© 1 — r > u -;i/S> sm^ b < tt#g&© 1 — r > 
mwm b < mmWkco 1 - t k p -f > k u ;v*s am^ u < 1 - 

^h^th-o^y'J X&gf&g b < &#g&© l-r*tl»D^ij 
iu 

B& 

a) - (CtR'KR 2 )) k C0- (5$1\ kttl*6 6®Sa»*«U R^tfR*^ 

WWm b < ii^li©7/v^/vSs fil^g b < tt^Wft0J»»aT;i/^r;i^fc 

w&mis<mm&<DmMttmfflk mm&L<mmm<DT)\s>r-)\s£, g& 

m b < ii^g^0T;i/^-;i/*s gj&ig b < mmWk(DT U ff&§ b < & 
#g&©7^;u*;i/S> g^b<{i#gmcD^P^ , ;->'^s Xfc*gifcgb< 
ItimWk®^ D7U — -n/T;i/^A*ft*l" *>n & £ Wiisi bJ^sitM^ fcH^ bfc 

^{c#^^bfe2o©R 1 ^Mtp^rofe2o©^M^i:-^t^oTgm 
=gb < (i#gm©^^T;i/dr;i/Ss xttWfcg'b < ttMa®J&q&ttJtil£& 

b) -C0 (C(R 3 )(R 4 )) m - (5£»K R 3 SlfR 4 ttx m-Xtegte^X, Ztl? 
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c) - (C(R 5 )(R 6 )) n - (5«4\ R 5 St>"R 6 ^ m-X.imte^Z, ZMtim 
13R l &t>'R 2 ^*-£fcDs n(±2^?,70l^t) T"S£*i3^ 

d) -CO-s Xtt 

e) -S0 2 -£HU 

-u-v [^*s U(ism^b<»g^©f^7^>s;^;i.as xtttfte^ 
y>^>f;H^u V&-E-R 7 (S+s E(i#^s -co- -C (=0) 
X&-S0 2 -£ilU R 7 &7.kfitlH\ g^b<(i#smcDr;i/^;i/* s 

ami t < mmiMomn^rjv^)^ g&i t < &^g&Dii3f3ttx«& 
g&#b < hi^wiot'^^-;!/^ g&@ b < &&w&v>t)v*=.)v& g&g- 
b < mmmoT >j stfcg b < ^Pii©77;^ji/^ has t < \±w 

-W A -X A -Y A -Z A 

1) W A M>*Y A (±s IS-XttllfeoTx KfcJSI^ IffiJtM^ -SO-, -S0 2 
3U±-N (R 8A ) - (5$iK R 8A ^|ylBR 7 i:MTfeS) ft«U X A f£g& 
£ b < »#S&0J^B5£T;i/* 1/ g&g b < tt^moMAttMeiSjp & 
TkHH^fc 1 oft^fcak gill b < »g^©T y 1/ gffcgb < l±#g& 

©^rD7'j-ivmi/>a, x&- (c(r 9 )(r 10 )) q -[^+x qfc*i#e> 

6©g«ilU R 9 ^t>*R 10 ^ E-XfcigfcoTx **JS^ g&lb<y:#g 

^©r;i/^;i/^ amSb<(±#agi©lg^7;p^;i/^ amib<«g#i© 
flffl&tt**& liSK^II(D7;i/>r-JH> glib < «g&©T;i/ 

in b < »gm©T u -;i/Ss b < mmWk<DT^)is*)v^ 
ami b < mmWk®^? p 7 u ami b < &m$©^x n r u 

;W^Xii^b^^fc^bfeR 9 ^R I0 h«^Jl^h--^fc:^oTg 

a«b<ii*«ifccD»3ia7 , ;i/*^a6*ar (fc*«u - (c(r 9 )(r 10 )) q -?> 
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^&X A #W A X&Y A #glt--N (R 8A ) -©#£©-N (R 8A ) -t-ffetft 

o Ts tt&g b < &#sm© f d u ^ > ^ s&g b < &#g&© u ^ 

V (X A #W A Xfci:Y A #g|1--N (R 8A ) -©tf£©-N (R 8A ) -t-^(c^o 

ts B&g b < ws$© t: p »; >^-f W&g b < t±^*tfto £^ u s; 
2) w A RxfY A it, m-ximftiT, mmm*. mnm^ -so-, -so 2 

(R 8B ) - (S4\ R 8B {ituI3R 7 ^|5ia%^r) SiU X A &- (C 
H 2 ) r - (5t«K ri±l^&60^«^f) ^tU Z A (i, gifcgb<Ji#S& 
cDJ3i^T;i/^;^s S^b<Ji#g^©^^^^ g^b<&«JH 

lit L < li#Ii0AfD7 'J-^7/^Jl/^ -S0 2 -N (R 16 ) 
(R 16 ) Dft*s R 15 ^J;t>*R 16 iilBl-X{^^oT, *f!Jlld\ gm^b<{±^ 

-i(:*otgifl< (±^g^©J3g^^HW* (SltaSsS^SStttTP <j >^ 

7 xr;H, ^ ^ >^;k^ -;i/7 x~;U^ - h P 7 x— ;i/* s S'TV 7 x 

^-7^;u*s ^7^4' t'j^-jvis hUT^-;^ f-^-ji^ 7U 
toij <i * *V 'J \z ? V u b U 7* 7 U f^^U 

X&G A -R 17 (jfcfk G A & N -CO-, -C (=0) 0-, Xtt-S0 2 -^ 
U R 17 {ilulBR 7 ^|5]^T-$)^) (flU W A #^iHJI^£ilT@ 
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Z A &i/7; &-ZU&£tltz f U ^St'^oT* i<.B*s-C0-|f;(i 
- CH 2 C O-fc&TW&fcttZ A (i- h n&Xtt^T^ai-Cgft&ftfcb: U 

2. D^-W A -X A -Y A -Z A "t-$)?>^lJI{3fBfe©^«MS^tI^ 

3. B#-C0 (C(R 3 )(R 4 )) m - (iWs R\ R 4 ^t>*m«tL^ntuf3t 

4 . A#«&g b < &#g&© l — tr d u xttgjfcjg b < t±#«fe© 

B#-CO (C(R 3 )(R 4 )) m - (5S;+s R 3 s R 4 St>*m(i^ti^titulB^|5l»T» 
D#-W c -X c -Y c -Z c {Stfc W c Sl>*Y c (i-N (R 8C ) - (i£*> R 8C fcfc 

«^©^»ji/>Ss iifi<i^ti©77/^i/>^ g&&b<ttm& 

o^oTUb>3ls gt^b<&#g$fe©^xPTU-;i/T;i/*u:^ xt±- 

(C(R 9 )(R 10 )) q -[j6+n qfctlfrf>6©g»£^U R 9 &t>*R 10 fciU l^-X 

ttiftot, g&3gb<&#g&©r;i/*;i>£> mfui^fl© 

b < fc*#g&© b < &#g&© r u - 

g&g b < tt#gft© 7 5 asi^ b < &#g&©^ dtu 
*s g&3g b < mm&®^ D7'J -;i/T;b^;bSs Xttl^ fcifc*JK-?fc»£b 

fc r 9 1 r 1 0 1 tfi&mxm* t-m c &o Tg»?g b < tt^gaoiBsswi/*^ 
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mmr (fcjgu - (c(r 9 )(r 10 )) < l -fribte%mGDmimR 9 RVR io &r 

(R 8C ) -©fr73©-N (R 8C ) -^C&ot^ W^U<tt*IMft©t:nU 

5 . A&wmm u < «#«&© i - 1- d u xi±«&g b < &#gm© 

B#-C0 (C(R 3 )(R 4 )) n - (S+n R 3 s R 4 OTm{i^n^tituIBi:Ill*T* 

&a) ^^bs 

D#-W D -X D -Y D -Z D {5$4»> X D ii- (CH 2 ) r - (5£<K rf£lfr£>6© 
«HR*«f) £SEfc>U W D ^t>*Y D ^-N (R 8 B ) - (5£*k R 8D {imflBR 7 i:liI 
«£&f) Z D (^ B^b<ii#gm©J3i^T;i/^^ MtegbCB: 

&0T;i/*r:;i/*. g|fcg b < t±#li©77/V^ «&g b < tt#S&©^ 
fD7'J-/V7Jl/«, -S0 2 -N (R 1 6 ) (R 16 ) [i^s R 15 ££OT 16 

WWM<dt •; -;u& fff&& b < tt^Stft©^;!/*;^ b < m$w&<o 

&s^&r l5 ^m 1 6 «^-r§^jg^i:-^t^oTg^b < 

^^u^-;i/*s twjiVSs t:^^;i/^ ^;i/#y>> 

£b<tt#g&©fitT©£: h'J7;i/tD^^i/7i^i/i, p<^>^;i/^^;i/7 
'u try h u 7^;]^ fx-;vs, 7 u kdu >r *V 'J 
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-/vt^^'j;^ -fvWJ;i^ m^7v'y;i/Ss *f-7*J? 
-CO-, -C ( = 0) O-x Xt±-S0 2 -*&U R 17 {±luf3R 7 i:|5l»T"$.l))} 

6 . z c $ fc & z D # rag b < mmmo^ d?u -^s-c- & 4 gixttg 

7. AfD7'J-»6I®AfD7'J-;i/^ 5U£im(D'<>-V>mtM-& 
t 1 0 m CDM^^ D7'J -;wrc & 3 H 6 JR {cfBtS©'fb^X^ms^S9 1 if 

^DTU-;i/*3li±-S0 2 -R 18 (jWs R 16 l±7)l*)l&; hU7^D^ 
; ; ; ; 7fr*-)\s& ; 7* U 

; T5;i/dr;vft ; ^r0 7iJ-M ; ^n7V—)i7)i*)i'& ; t;u=i^ 

^ ; Wm&7)\s-n*i/m ; O-Hi^^^S^t Kn^>;i/X ; 7)Vr-)l* 

; T;i/^r-;i/^-^r^S ; 7 V -il/t^r^S ; T^WM"^ :>S ; ArD7 
U-;i/^-^r^S ; ^D^U-^T-^n^ri/S ; T^y*; 7/l/^7^S; V 
7fr*)\,7^ ; flg^7-;Vdr;i/T^ y« ; N-flt^»^gmT^ ; 7 
;i//r-;i/7^S; 7M-;i/7^1; 7'J-;i/7^I; 77/Wl/7^S ; 
AfD7'J->7^ 7SXIiATD7'J-;i/7M;i/75 7S^t) -£&3fg6 

^ 3; &fg 7 S fcfB® ©<b^tlXii»#^ ft 3 ^ ©^o 

9. -W A -X A -Y A -x -W c -X c -Y c -Xtt-W D -X D -Y D -^2ffi©^ 

swb^*^ ^ 2 f@©^jts w 2 ^ u 6 m®mm\stc%mm?iz <t d pit e> 
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10. 2t£\,\\s6m®M&Ltzfcmm*±fci~3®7)i*)]s&ifim&LT^2> 

1 2 . ffi&'sx D7'J -;VS©gmS* s - S 0 2 - R 1 8 (5£"K R 1 8 ttHTIBi: SI 

13. X A ^w A X{iY A «1"-N (R 8A ) -©tf£0-N (R 8A ) -fc-*Sfc 
5&oTs gffcg b < fct^gtfc® K^- U V y mfr&X&zm 6 Jig; fcfcfclg 7flfcfB 

14. K^2-^TJ- l-lfDU^^;i/*TfeS^l^~^l 3JS©^-r*lfr 
1 5 . £ 1®~IB 1 4ffi©V%rii*fcfB*©ft^«lXi±*a*WfcS l lF«*ai4* 

1 6 . y^rm^m?— if— iv .*s|8#■rsJg»0?&3^ffc:^v^$'fe«)0m i 

1 7 . 2®»SiS0 : ?BSSV/XH:-?&*fcffl^*fc«>0» 1 5Efcf3tt0E3So 

1 8 . 2Sll^t^l5ir5^^0 : ?^y t /X{i^fc:ffiV>§fe©©^ 1 5 
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2 2 . 2mmmm(D^mRn/xit^m(Dtctb(Dm m~m i 4ig©^ -m^t 

I3»© V ^ 7-^ tr—H - IV Pl^ftj J: ^ ^ 7°?- ^— k* - IV mMffl 

23/ 2iw©fKstF/xiiM0fefcd i m~m 1 4's©iM**i3&»fc: 

ia®©^^7-^^;i/^7*5 L ^-^-iV!a^Ji:try7'^^ 7s)v?*-)\,t>\< 
a-yfrzii/jr—WRMlqk PYARy73-Z K PPARa/r ra-Wrzl 
K SGLT2 ffigflk aP2 Pl^&k ^ija-^>7^7*'j7 —KHMBlRk 

y >agtt*i»Js ^>#=f ym^r* h*- 1 (glp-i) sgfu < tt*©sat«s 

24. 2MMm#i©^ratJ ? /x{*^©fc«)©m la^se 1 4£©v>-rai*fc 

d*vuk ^y*^h\ .^u^-^ ^n-;K t^7* 

U*VfX Fd^U^VX D^iJ^^X ^>7'JX Gl-26257(k -ftf^U* 
\/>x JTT-501, NN-2344> L895645, YM-440, R-119702^ AJ9677. U/^>J - h\ * 
y-7 U - h\ KAD1229 N AR-H039242, GW-409544s KRP297, AC2993. T-1095, Exendin-4s 
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